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This  paper  focuses  on  that  aspect  of  logistic  support  planning  which 
has  broken  down  in  the  last  two  wars  in  which  U.S.  forces  were  involved, 
namoly,  throughput  capacity.  Throughput  capacity  is  rare  up  of  three 
components,  post  reception,  port  discharge  ani  port  clearance.  A simple 
methodology  is  developed  tor  defining  a port  complex  in  terms  of  the 
variables  which  influence  throughput  capacity.  Such  factors  as  vessel 
characteristics,  both  deep  draft  and  lighterage,  port  facilities,  road  and 
rail  net  capabilities,  support  units  and  their  equipment,  etc.  will  be  con- 
sidered in  the  analysis.  Once  identified  and  defined,  the  variables  will  be 
interrelated  one  to  the  other  in  an  effort  to  build  a simple  model  that 
will  replicate  actual  operations  at  a port  complex  or.d  estimate  potential 
throughput  capacity.  This  model  will  be  called  the  Port  Capacity  Estimator 
{PORTCAP! . Although  this  paper  and  PORTCAP  are  built  around  the  Middle 
East  scenario,  it  is  sufficiently  flexible  to  be  used  in  describing  the 
capabilities  and  limitations  of  other  port  complexes  around  the  world. 
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Ih'Yi'ODU  ‘ i'i  Oh 


.jLiuo  t:.-.;  of  World  r*  II,  t;.j.  military  forces  nave 

boon  ln/olv.'J  1:;  two  wars  wh.  . navo  Lakon  placo  a considerable 
distance  1'rori  Lacir  banc  of  c > 1 y . bush  operations  place  a 

s if;iif ioant  burcen  on  all  aspo.  . j of  logistics  unci  nukes 
accurate  logistics  planning  vjr;  difficult,  Tnis  is  parti- 
cularly true  if  U.J.  forces  have  little  or  no  experience  in  the 
area  of  operations  prior  to  the  outbreak  of  hostilities.  The 
problems  that  require  solution  arc  not  restricted  to  one  segment 
of  the  pipeline,  COiiUS  or  the  theator,  to  one  aspect  of  log- 
istics, such  as  supply  or  maintenance,  or  to  one  mode  of  trans- 
portation, 3uch  a3  sealift  or  airlift.  All  activities  respon- 
sible for  logistics  must  plan  and  prepare  in  the  event  hostilities 
arc  initiated. 

Experience  in  the  la3t  two  wars,  however,  has  rovealed  tile  t 
buses  in  JOrlUS  and  overseas  supporting  U.S.  forces  in  a contin- 
gency are  far  better  able  to  cope  with  rapidly  expanding  supply 
requirements  than  the  theater  commander.  In  the  case  of  Korea, 
no  plans  existed  for  the  orderly  flow  of  men,  material,  and 
supplies  to  support  committed  forces.  Discharge  and  clearanco 
cupacity  at  Pusan  was  inadequate  resulting  in  chaos  and  con- 
siderable congestion  at  the  port.  Neoded  supplies  could  not  be 
identified  and  moved  as  required.  MG  Garvin,  appointed  Chiof 
Logistician  by  Generul  Dean  at  the  outset  of  hostilities  in 
19!>0,  remarked,  "The  Korean  operation  was  probably  the  mo3t 
unplanned  operation  in  the  history  of  our  Armed  Porco3.;'^ 

Even  when  considerable  effort  is  made  to  write  logistic 


support  plans  for  n c.inti  wgcncrf  Lho  onmo  problems  appour.  U.S. 
forces  in  Vietnam  experience d considerable  difficulty  in 
locating  critical  supply  items  in  country.  As  l^to  (is  Fob, 
lvo8  some  UJd  vessels  wore  awaiting  discharge  off  tho  coast  or 
Vietnam.^  In  the  case  of  Vietnam  logistic's  planners  had  rec- 
ognised tne  inauoquacy  of  the  one  major  port  in  the  country  to 
support  large  scale  military  operations.  However,  they  failed 
to  develop  alternatives  to  cope  with  shortfalls,  nor  did  they 
anticipate  the  3ize  and  3peed  of  the  buildup  that  oventually 
took  place. 

Till  a paper  will  focu3  on  that  aapuct  of  logistic  support 
planning  which  has  broken  down  in  the  last  two  wars  in  which 
U.S.  farces  wore  involved,  namely,  throughput  capacity.  Through- 
put capacity  i3  made  up  of  three  components,  port  reception, 
port  discharge  and  port  clearance.  A simple  motr.odology  will 
bo  developed  for  defining  a port  complex  in  terms  of  the  vari- 
ables which  influence  throughput  capacity.  Such  factors  as  vessel 
characteristics,  oath  deep  uraft  and  lighterage,  port  facilities, 
road  and  rail  net  copabilitisa,  support  units  and  their  equip- 
ment, etc.  will  be  considered  in  the  analysis.  Once  identified 
and  defined,  the  variables  will  be  interrelated  ono  to  the 
other  in  an  effort  to  build  a simple  nodal  that  will  replicate 
actual  operations  at  a port  complex  and  estimate  potential  through- 
put capacity.  Tr.xs  model  will  be  called  the  port  Capacity 
estimator  {rCnTCA?}  and  wi^l  be  completed  for  elective  credit 
in  term  3,  course  e600.  Although  this  paper  and  POitTCA?  are 
built  around  the  Kiddie  East  scenario,  it  will  bo  sufficiently 
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II:  Mi-.T::oL)c  :,Oui 

A.  i’roijicn  Statement.  Tho  specific  task  of  this  paper  is  to: 

1.  Identify  and  define,  using  the  country  of  Dromar  in 
u..e  ilidale  Lust  scenario,  the  major  variables  affecting  the 
capability  of  a port  complex  to  receive,  discharge,  and  clear 
cargo  in  support  of  doployod  forces,  (complete for  IRK  credit)  • 

2.  Integrato  the  variables  identified  in  step  one  into 

a working  computer  model  that  is  capable  of  describing  the  net- 
works throughput  capabilities  and  limitations,  (complete  for 
6600  credit) 

3-  Test  the  models  application  by  placing  supply  demands 
on  the  system  generated  by  the  authors  of  the  3114.1  Middle  East 
scenario  and  other  3tudent  authors  ivorking  on  the  problem, 
(complete  for  6600  credit) 
fi.  Assumptions -and  Limitations. 

In  order  to  define  the  limits  of  the  problem,  to  meet  tine 
constraints,  and  to  focus  attention  on  important  variables,  cer- 
tain assumptions  must  be  made  and  limitations  imposed.  A 
list  of  tiie  important  assumptions  ard  limitations  of  thi3  study 
are  identified  below: 

1.  Assumptions 

a.  Airlift.  Five  percent  of  all  cargo  demands  placed 
on  the  system  will  be  moved  to  tho  theater  by  airlift.^ 

b.  Berthing  space.  All  usable  berthing  space  ullocatcd 
to  U.S.  military  forco3  will  bo  occupied  and  working  based  on 

a 20  hour  day,  seven  days  per  week.  This  notio.i  is 

* V 

based  on  the  fact  that  in  each  of  thd  last  two  wars  lengthy 
snip  queues  developed  in  tho  early  a Lagos  of  a contingency. 


c.  j.n.:ixicor  support.  Adequate  or.ginuer  support  to 
Mrirtair.  facilities  selected  for  uao  is  available. 

MviLL^n  manpower.  civilian  ruwp'jver  anu  equipment 
fro:,  the  bror-inr  .liristry  of  Trans:  or  nation  will  be  nado  available 
to  U.S.  forces  to  operate  tuo  rail  netware. 


2.  Limitations 

a.  Tine  constraint.  This  project  i3  30  broad  in  scope 
and  takes  into  consideration  so  many  new  factors  in  the  changing 
transportation  environment  that  the  time  constraint  may  make  it 
impossible  to  complete  the  ontiru  projoct  in  this  academic  yoar.  ' 
Other  transportation  officers  having  on  interest  in  this  area 
nay  continue  work  on  the  PoKTCAP  model  in  the  next  academic  yoar. 
C.  r.cscarh  Organization. 

1.  Section  III  of  this  paper  provides  tho  reader  with 
information  on  present  sealift  assets  available  to  Military 
Sealift  Command  (HdC).  The  changes  which  have  occurred  in 

tho  merchant  marine  fleet  havo  had  a dramatic  impact  on  how  trans- 
portation plannci’s  must  balonco  assets  available  against  re- 
quirements. A brief  description  of  tho  types  and  characteristics 
of  principal  ships  in  the  fleet  is  also  presented.  The  socond 
part  of  Section  III  gives  the  reader  a foundation  in  tho  con- 
cept of  throughput  capacity.  It  describes  briefly  tho  threo 

major  components  of  throughput  reception,  discharge, 

and  clearance  and  discusses  thoir  interrelationship. 

2.  Section  IV  is  divided  into  throo  subsections  corres- 
ponding to  tho  three  components  of  throughput.  Each  subsocticn 


6. 

identifies  the  facilities  network  available  for  use  by  the  plainer 
in  the  Dromar  scenario,  i.o.,  wharf  fuel lilies,  anchorages, 
rail  and  road  nets.  The  key  planning  factor  variables  he  must 
take  into  consideration  to  calculate  overall  throughput  capa- 
city for  a particular  port  complex  are  also  defined*  The 
range  of  port  facilities  and  transportation  networks  evaluated 
oncompass  opera ti  ons  at  both  fixed  port  facilities  as  well  as 
logistics  over- the -shore  (LOTS)  operations.  In  addition  to 
the  discharge  of  traditional  broakbulk  vessels,  the  system 
can  handle  containorships,  roll  on/roll  off(ROr.Q)  ships,  and 
lighter  aboard  ship  (LASH). 

3.  It  does  the  planner  little  good  to  know  tho  capabil- 
ities and  limitations  of  a network  if  he  is  unable  to  determine 
th«.  impact  of  various  size  forco  packages  and  different  ship 
mixer  on  the  system,  hoction  V of  thi3  study  effort  will  oe 
completed  in  Term  J °or  elective  credit  in  course  6600.  It 
will  include  tho  design  and  operation  of  a simple  analytical 
model  that  will  provide  the  transportation  planner  a signifi- 
cant degree  of  flexibility  in  applying  the  planning  factors 
Identified  in  section  IV.  Tost  runs  of  model  input  and  output, 
with  program  parameters,  will  bo  submitted  at  the  conclusion 
cf  form  3. 


JiiCTIOi,  Illi  V ;.,3I-JL  CJlAuAJTi-ihiSTICS  AlhJ  T1IK  COUCEl’T  OF 
TilnOUGiiFUT  CAPACITY 

A.  Vessel  Characteristics. 

1.  General.  Over  tho  pust  ton  years  the  determination 
of  tnroughput  capacity  ha 3 been  comnlicatod  by  changes  in  our 
merchant  marine  fleet.  The  addition  of  tho  containor3hip  has 
resulted  in  sizeable  reductions  in  the  time  and  number  of  per- 
sonnel required  to  load  and  unload  vessels,  thoreby  upsetting 
traditionally  used  planning  factors.  Tho  military  has  been  slow 
in  changing  its  doctrine  and  upgrading  terminal  unit3  and 
equipment  to  deal  with  these  most  recent  developments  in  the 
maritime  industry.  Only  in  the  last  few  years  have  the  services 
accelerated  test  and  development  of  systems  and  equipmont  to 
deal  with  containers.^ 

2.  Fleet  assets  available, 

Military  Sealift  Command  (MGC)  is  the  operating 
agency  responsible  to  soe  that  sufficient  soalift  assets  are 
available  to  support  military  forces  worldwido.  To  moot  its 
committments  Ih*C  has  the  following  assets: 

a.  MoJ  Nucleus  Fleet.  Since  the  Vietnam  War  the 
MIC  nucleus  floot  has  boon  steadily  declining  in  size  and  capa- 
city. At  the  present  timo  only  35  dry  cargo  voasols  aro  owned 

tj 

and  operated  under  MGC  control,  none  aro  containorships, 

Tho  doop  draft  voasols  of  tho  floot  arc  normally  used  on  scheduled 
runs  to  support  ovorseas  bases  which  uro  not  udoquatoly  served 
by  tho  commercial  flout, 

b,  national  Dofonso  ResorV9  I '.not  (HDRF),  Approx- 
imately ono  hundred  and  fifty  deep  draft  voasols,  presently 


J'JCIIIDIT  III-l  / 
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fl. 


Shin  typo 

Classification 

Nr.  Avail 

Largo  ocean  going 
vessol  (Cl(.,itoRo) 

A 

3 

standard  ocean  going 
vossel  (VU2,C 2) 

B 

11 

Small  ocean  going 
vessel  (Cl) 

C 

3 

L3T  (intracoastal) 

18 

Total 

35 

7 

in  moth  balls*  make  up  the  NDRF  fleet.  The  majority  of  them, 
however,  arc  pre-WVfll  vintage  and  oxceed  thirty  years  of  age. 
their  slow  speed  and  age  make  them  of  questionable  value  as  sup-  ' 
port  ships  in  the  future. 

c,  U.S.  Merchant  Marino  Float.  It  is  primarily 
from  the  d.s.  Merchant  Marine  fleet  that  HSC  procures  sealift 
assets  to  moot  its  worldwide  requirements  both  in  peacetime  and 
war.  In  an  emergency,  requiring  the  implementation  of  a con- 
tingency QPLaN,  commercial  carriors  can  be  required, under  the 
Soalift  Ueadinoss  Program  (SRP),  to  commit  a minimum  of  $ 0 % 
of  thoir  floet  vossols  to  the  Department  of  Defense.  In  return 
for  this  committmont,  each  carrier  receives  a shore  of  DOD 
cargo  in  peacetime.  Presently,  more  than  230  ships  of  ail 

Q 

types  aro  in  the  SRP  to  meet  military  roquiremonts.  In 

stage  1 of  SRP,  MSC  can  ob&n  forty  five  vossols,  el-ewan  focc 

break bulk,  thirty  seven  container,  and  four  LASH  between  days 
9 

C-ll  to  c~3°*  Vhilo  it  is  true  that  the  number  of  vessels  in 
tho  U.S.  Merchant  Marine  fleet  has  been  steadily  declining. 


actual  carrying  capacity  has  increased.  This  chango  in  omphasis 
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to  larger  vessels  Hus  resulted  from  tho  growth  of  tho  contalnor  i 

industry  and  tho  building  of  vary  large,  fast  non-aelf- sustaining  j 

contuinerships.  In  addition,  new  concepts  in  bargo  voaselB  have  | 

resulted  in  the  development  of  the  Lighter  Aboard  Ship  (LASH) 

and  Scu  Barge  (SuABnE)  sy3tema.  ] 

3«  fort  Capacity  Estimator  Model  and  3hip  characteristics. 

Vossels  utilised  in  the  PORTCAP  model  are  divided  into  three 

types,  breakbulk,  container,  and  special  purpose  vessels  like  ' 

LASH  and  U0R0.  The  vessel  characteristics  of  importance  to 

tho  planner  arc  found  in  Exhibits  III-2,  III-3,  and  Ill-ij.. 

LASH  mother  ships  used  in  the  PORTCAP  modol  can  be  configured 

to  carry  barges  only,  containers  only,  or  a mix  of  both 

barges  and  containers.  In  addition,  PORTCAP  includes  the 

characteristics  of  the  SEA BEE,  and  the  SL7»  SLlB  super  contain- 

erships.  However,  none  of  these  vessels  are  availablo  to 

10 

HSC  under  tho  Sealift  Readiness  Program.  In  a 60-90 
day  conflict  it  is  unlikoly  that  commercial  carriers  would 
caro  to  risk  berthing  0 no  of  thoso  vessels  in  a hostile  fire 
area.  It  is  moro  likoly,  in  the  case  of  super  cuntainorships, 
thut  they  might  be  used  in  a feodor  operation  with  smaller  les3 
vulnerable  contninorships  making  runs  directly  into  tho  area 
of  operations. 

B.  Throughput  Concopt  Dofinod. 

1.  General.  A terminal's  throughput  capacity  is  tho 
amount  of  cargo,  expressed  in  short  tons  (STUBS),  that  can  bo 
moved  through  a <h.*u.  nal  in  one  day.  It  is  derived  by  computing 
and  then  comparing«the*  triroo  components  of  throughput,  terminal 


HWp '*  W,U^1 1". f5* 
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EXHIBIT  III-2 


IJ/VHA.  A XXX  — t.  -|  -, 

CUiYl'A  II1EH  V^Jjji '.'L  CiiAKACTEHISTl C3iX 


Large  Ocean  Vessels'-  Glass  A 


Cb/06 

SL2 

3Ll6 

Length  (ft) 

6 25 

947 

721 

Width  (ft) 

78 

105 

95 

Draft  (ft) 

32 

34 

34 

Speed  (knots) 

20 

33 

23 

Containers 

1000  TKU* 

c°6~35* 
200-40 { 

412-35* 
321 -40 » 

•a-TiJU  represents  20*  equivalent  containers 

BkKAKDULK  AND 

EXHIBIT  III-3  12 

ROHO  VESSEL  CHARACTERISTICS  * 

13 

Email  Ocoan 
Vessel 
Cl 

standard  Ocean 
Vessel 
C2/VC2 

Large  Ocoan 
Vessel 

C3/C4  RoRo 

Length  (ft) 

339 

442 

506 

700 

Width  (ft) 

63 

57 

73 

90 

Draft  (ft) 

23 

29 

31 

28 

Bpoed  (knots) 

10 

15 

18 

25 

Dry  Cargo 
(LT0N3) 

6000 

10700 

13000  10000 

LIGHTER 

EXHIBIT  III-4  u, 

abiard  ship  (lasid 

Oonfig,  1 

Gonfig.  2 

Config.  3 

Length  (ft) 

693 

893 

893 

Width  (ft) 

100 

100 

100 

Draft  (ft) 

30 

30 

30 

Speed  (knots) 

22 

22 

22 

Dry  Cargo  18-20000 
(LTONS) 

18-20000 

18-20000 

Dargea 

69a 

50b 

oc 

Containers  20 

• 0 

55o 

1498 

a Configured  with  maximum  barge  carrying  capacity, 
b Configured  for  mix  of  barges  and  containers, 
c. Configured  for  maximum  container  carrying 
capacity. 


EXHIBIT  II1-6 

K ATSCK  ROLL  LN/R'.LL  Cf?  SHIF 


14. 


15. 


reception  capacity,  terminal  uisohargo  capacity,  und  terminal 
clearance  capacity. 

2.  Terminal  accept  ion  Capacity. 

Tormina.'.  recoption  capacity  is  baaed  o;i  t * number 
or  deep  tir.kf t vessels  thut  con  be  moved  into  a harbor  or  coastal 
area  and  accommodated  for  discharge.  The  capacity  ia  exprossod 
in  terms  of  an  estimated  tonnage  that  could  bo  discharged 
dally,  if  appropriate  support  unit3  and  equipment  discussed 
under  discharge  capacity  wore  available.  Reception  capacity  is 
primarily  aotcirlned  by  tho  set  of  physical  facilities  avail- 
able in  a port  complex,  ihe  physical  facilities  of  most  impor- 
tance ore  tho  following: 

a.  Wharf  spaco  available  for  deep  draft  vessels. 

b.  Anchorage  areas  in  stream  or  roadstead  from  which 
discharge  to  lighters  can  be  accompli siiod. 

c.  «1>arf  spaco  for  berthing  lighterage  cruft. 

d.  beach  areas  suit-bio  for  LOTS  operations. 

c.  a e iixhibit  I II -9  for  a more  ccmprehcnsivo  list 
of  factors  affecting  recoption  capacity. 

J.  Terminal  Discharge  Capacity. 

physical  facilities  and  vessels  alcno  will  not  insure 
the  arrival  of  cargo  in  the  AO.  Sufficient  terminal  units, 
lighterage  units,  and  equipment  sjuat  be  available  for  dis- 
charge operations.  Terminal  discharge  capacity  is  expressed 
as  tho  number  of  StOHs  that  can  be  discharged  frees  ships  accomo- 
dated at  the  port  each  day.  Discharge  capacity  in  the  FOKTCAF 
model  is  based  primarily  on  an  evaluation  of  the  following 
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j'ac  tors : 

a.  Lighterago  cruft  available 

b.  Available  cargo  handling  equipment,  i.e.,  crono3, 
forklifts,  slxip'3  goar,  etc. 

c.  Terminal  unit  or  civilian  personnel  to  operate 
cargo  handling  equipment. 

d.  dee  Exhibit  III-9  for  additional  considerations, 
ii.  Terminal  Clearance  Capacity. 

This  figuro  represents  the  number  of  Slot's  per  day 
that  can  bo  aoveu  through  and  out  of  the  terminal.  Torminal 
clearance  capacity  ia  a function  of  the  following: 

a.  Capability  of  the  rail  and  highway  net  adjacent 
to  the  terminal  to  sustain  cargo  movement. 

b.  availability  of  transport  equipment,  i.e.  rail 
rolling  3toc«c,  commercial  vehicles,  military  vehicles,  etc. 

c.  Kilitary  truck  r*>it  and  civilian  peraonne^  to 
operate  transport  equipment. 

u.  deo  Lxhjbit  m-9  for  additional  considerations. 
5.  The  final  objective  of  POrtTCAJ*  is  to  arrive  at 
throughput  capacity.  This  figure  is  obtained  by  comparing 
the  values  of  reception,  discharge,  and  clearance  capacity. 

The  most  restrictive  of  the  three  figures  in  short  cona  per  day 
bee  cows  actual  throughput  capacity. 


;r>.. 


* 


--x:f LiiiT  m-9  -o 

A.-V.-.Jvi;;r,  Yih'OU-Jr.PUV  vAPACITY ' 7 


vc-  aei  cn-ractcriatics 
Channel  dcp  tha 
Ob:;  tru  ; t * one 
..i  >..y  ae  tr'/i  ty 
..xtent  of  . orb  destruction 
Whether,  climate  & tide 
Anenorapo  ore. .a 
Wharf  facilities 
ibach  facilities 
Transit  s.ieds  <h  storage 
areas 

require: '.eats  cf  local 

O 0 JjiC-lj 

.actical  dispersion  J 

<ivailai.ili ty  of  tei'ninal  " 

operating  unit" 
Availability  of  indigenous 
labor 

discharge  rates  . b 

Cargo  handling  equipment 
Weatrer  h climatic  condi- 
tions 

r.ncmy  activity 

Capacity  of  rail,  road,  > 

inland  water  notv;ork  j 

Avail,  of  indigenous 

labor  , 

Avail,  of  .uoae  operating  S>. 

vnit3 

Avail.  of  i-ail  operating 
s took 

leather  J;  climatic  condi- 
tions 


;:;putc  tneso 

■Jcnoonc-;;r.3 


Water  Terminal 
jiecopticn  Capacity 


Water  Terminal 
discharge  Gupaeity 


’Water  Terminal 

Clearance 

Capacity 
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SECTIOII  IV:  MiiTV/OR.-  AiiALfSIS 

A.  Dromar  Reception  Analysis. 

I.  Fixed  port  facilities  available. 

a.  General.  Dromar  hus  throe  major  port  complexes. 
Haifa  aid  Ashdod  are  located  on  the  Mediterranean  3ea.  Elat, 
is  located  at  the  northern  tip  of  the  Gulf  of  Aquaba.  Since 
Dromar'  has  little  surface  trade  with  neighboring  countries, 
these  three  seaports  are  Dromar* s international  lifeline.  Deny- 
ing their  use  would  bring  to  c halt  better  than  90#  of  Dromar  *s 
ocs 

maritime  trade.  Haifa  is  the  largest  port  handling  better 

PI 

than  5 Q',t  of  all  maritime  cargo  (excluding  POL).  Asndod,  the 

second  largest  port,  was  completed  in  1965  to  relieve  congestion 

at  Haifa  and  to  expand  Dromar* 3 military  capability.  Because 

of  its  modern  facilities,  its  share  of  traffic  continues  to  grow 

22 

and  now  oxceeds  6.0#  of  the  total.  Ashdod* s container  capability 
has  already  exceeded  that  of  Haifa  as  indicated  by  the  figures 
below: 

EXHIBIT  IV- 1 

OOHTAIMBR  CARGO  HANDLING  STATISTICS  - DROMAR 
Loaded  Units  Recolved  ‘ 


1971 

1222 

12 22 

Haifa 

6792 

15660 

20560 

Ashdod 

6735 

16533 

22660 

Elat 

Data 

not  available 

b. 

Port  of  Haifa. 

Exhibit 

IV- 3,  p, 

L 

i 


schematic  of  tho  port  of  Haifa.  It  is  located  about  17  miles 
south  of  the  Saidan  border.  It  has  approximately  9000  linear 
foot  of  wharfago  suitable  for  borthing  deep  draft  vessels  and 
lighterage.  Located  at  the  vest  end  of  berth  2 is  a dedicated 
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container  berth  strotching  1 5'0;)  ft  in  length.^  Thia  berth 
has  adequate  fixed  and  portable  cranes  to  discharge  non  self- 
sustaining  ships.  It  is  equipped  with  one  gantry  crane. 
Specific  berths  at  Haifa  are  described  in  Exhibit  IV-6  below; 


EXHIBIT  IV-6  P7 

WHARFAGE  SPACE  - PORT  OF  HAIFA  ' 


Berth3 

Length 

Width 

Depth 

Storage 

Deep  Draft 

liar 

ns 

its 

Bl 

800 

230 

All 

Covered 

B2 

2650 

230 

berths 

dredged 

73196  sq  yd3 

B3 

2500 

230 

to  39  ft 

55  acres 

Bit 

850 

65 

container 
and  open 

Bb' 

850 

65 

storage  area 

Lighter 

LI 

300 

230 

L2 

250 

130 

13 

250 

130 

v Those 

figures  do 

not  include 

quishon  harbor 

naval  base 

facilities  located  east 

of  Haifa  main  harbor.  They  are  con- 

sidored  fully  utilized  for  naval  operations. 

Fixed  anchorages  within  the  main  and  lee  breakwater  are 
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suitable  for  a minimum  of  eight  vessola.  Numerous  anchor- 
ages are  available  in  the  outer  harbor  and  roadstead  north- 
east of  the  port  for  LOTS  operations. 

c.  Port  of  Ashdod.  Exhibit  IV-lj.f  p*  I7.lt  i3  a schematic 
of  available  berthing  facilities  at  Ashdod.  Unlike  Haifa's  quay 
orientation,  Aohdod  has  four  finger  piers  extending  into  the 
harbor.  Throe  are  suitable  for  deep  draft  vessels  and  one  i3 
limited  to  lighterage.  The  port  is  located  20  miles  south  of 
Tel  Aviv.  Piers  provide  about  10000  linear  feet  of  usable  ... 

space  for  discharge  operations.  A description  of  berth  segitionta 
can  be  found  in  Exhibit  IV-7  below; 


EXHIBIT  IV-7 

WUAKKAGh'  SPACE  - PORT  OP  ASHDOD* 


Berths 

Length 

Width 

Depth 

Storago 

Deep  Draft 

Tsr 

USE 

im 

B1 

22U0 

3*5 

All 

Uovoreu 

132 

1470 

600 

bertha 

dredged 

60172  sq  yds 

S3 

1300 

600 

to  ij.0  ft 

Open  sheds 

Bk 

1200 

600 

60000  aq  yas 

B5 

1200 

600 

4<3  acres 

Lighter 

M30 

container 
and  open 

LI 

open 

storage  area 

L2 

755 

open 

L3 

O20 

130 

14 

<320 

130 

* Erds  of  piers  are  not  suitable  for  discharge  operations 
because  of  sea  conditions. 

The  south  side  of- pier  3,  berth  B5»  is  capable  of  handling 
tho  largest  container ships  in  the  world  today.  It  is  equipped 

pD 

with  one  gantry  crano  and  two  smaller  25- ton  portal  cranes.  u 
A RoRo  berth  is  also  available  at  A3hdod.  The  port  ha3  three 
anchorages  within  tho  breakwater  capable  of  handling  large 
ocean  going  vessels.  Unlimited  anchorages  are  available  out- 
side the  breakwater  for  LOTS  operations. 

d.  Port  of  Elat.  Located  at  the  northern  tip  of  the 
hod  Sea,  150  miles  south  of  Tel  Aviv,  Elat  is  the  smallest 
of  Dromar's  major  ports.  Because  of  its  remotonoss  from  es- 
tablished population  centers,  its  share  of  traffic  is  less 
tuan  10;i.  Howovor,  this  port  provides  Dromar. direct  access 
to  the  Red  Sea  bypassing  the  Suez  Canal.  The  new  port  area 
depicted  in  Exhibit  IV-5,  p.  ru  was  completed  in  1965.  The 
old  port  area,  located  to  the  north,  is  now  a naval  installation 
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The  new  port  area,  hoa  a iriain  cuncroto  quay  or  1 7 uO  root. 

One  segment  0 1 the  quay  is  suitable  for  discharge  of  standard 
containerships  and  is  supported  by  two  25- ton  portal  cranes. 
Two  anchorage  berths  in  the  roadstead  can  be  used  for  in  the 
stream  discharging.  Additional  anchorage  is  available  fur- 
ther offshore  for  LOTS  operations. 


fiXirTT  IV-8 

WIIAHFAOE  SPACE  - PORT  OF  ELAT-30 


Berths 
Deop  uraft 

Length 

(ft) 

Width 

US 

open 

Depth 

ihl 

30 

Storage 

B1 

1700 

Covered  & 

Lighter 

LI 

450 

open 

30 

open 

33320  sq  ft 

2.  Beach 

areas  suitable  for 

logistics  over 

-the -shore 

(L.QXSI  9tfcratlong_, 

a.  General.  Fixed  port  facilities  are  particularly 


vulnerable  to  conventional  and  nuclear  attack.  The  planner  must 
consider  the  impact  of  the  loss  of  part  or  all  of  these  facili- 
ties. In  the  case  of  Dromar,  entrances  into  the  two  major 
ports,  Ashdod  and  Haifa,  can  be  closed  by  the  sinking  of  several 
deep  draft  vessels  at  the  mouth  of  the  breakwater.  The  destruc- 
tion of  storage  facilities,  wharves,  and  material  handling  equip- 
ment can  also  degrade  the  ports  throughput  capacity.  To  mini- 
mize the  impact  of  3uch  an  eventuality  and  to  augment  fixed 
port  throughput  capacity  the  planner  must  evaluate  the  coastal 
area  of  Dromar  to  locate  suitable  beaches  for  LOTS  operations, 
b.  Haifa  beach. 


(1)  General.  Ifcis  LOTS  site  located  east  of 


.wwpwwx*.1 
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Haifa  harbor  is  capable  of  supporting  a sizeable  operation* 

Although  sea  approaches  are  partially  obscured  by  a rocky  reef, 

an  unlimited  number  of  vessels  can  be  anchored  offshore* 

Depth  is  approximately  60  ft  in  fair  holding  ground. 

(2)  Characteristics  of  Haifa  Beach. ^ 

Length  - 6.9  miles 

Nearshore  gradient  - 1:60  shoreward  of  36  ft  depths 

Surf  - I4.  feet  or  higher  20JC  of  time. 

Traf f lcabili ty  - Pair  for  wheeled  and  good  for 

tracked  vehicles  over  sand 
gravel. 

Clearance  - Pair  in  dune  sire  as,  good  where 
hard  surface  road  and  rail  ijtn* 
backs  beach. 

0.  Ashdod  Poach  North. 

(1)  General.  This  LOTS  site  is  located  north 
of  the  port  of  Ashdod  and  is  also  capable  of  supporting  a 
sizeable  operation.  Sea  approaches  are  clear  with  anchorage 
capacity  a function  of  availab1 e ships*  Anchorage  depths 

of  60  ft  in  a mud  and  sand  bottom  are  more  than  adequate. 

(2)  Characteristics  of  Ashdod  Beach  North. ^ 

Length  - $ miles 

Nearshore  gradient  - 1:60  shoreward  of  36  ft 

Surf  - 4.  ft  or  higher  20#  of  time, 

fruff icability  - Pair  for  wheeled  and  tracked 

vehicles  over  sand 

Cloarance  - Pair  across  sand  to  hard  or  loose 
surfaced  road  approximately  50  yds 
behind  beach. 

d.  Klat  Beach. 

(1)  General.  Sea  approaches  are  generally  olaar. 
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Protected  anchorage  is  availaolo  Qqo  yards  off  boach  in  14.Q-I6O 
ft  depths.  Ground  is  wud  and  sand  offering  oxcellont  anchor- 
age. Auxiliary  equipment  such  a3  pontoon  causeways  and 
temporary  piers  may  be  used  throughout  the  year  because  of 
ncgligeabic  surf  and  currents. 

(2)  Characteristics  of  Elat  Beach. ^ 

Length  - 1 .5  miles 

Nearshore  gradient  - 1:25  3hcreward  of  30  ft 

durf  - hurf  of  i;  ft  or  higher  infrequent 
throughout  tho  year 

Trafficability  - Pair  for  wheeled,  good  for 

tracked  vehicles  over  sand 
and  gravel 

Clearance  - Pair  over  3and  to  hard  surfacod 
road  55  to  220  yds  behind  beach. 

3.  accept! on  Janacitv  Planning  Factors. 

a.  General.  Given  some  portion  of  tho  facilities 
in  Droraar,  the  planner’s  problem  is  to  locato  available  ves- 
sels in  such  a manner  that  tho  maximum  daily  tonnage  is  in 
position  to  be  discharged.  The  planning  factors  discussed 
telow  aro  utilised  in  the  PORTCAP  modol  to  insure  a satis- 
factory matching  of  vor-sels  and  available  facilities, 

b.  Vessel  char.ac_t.Qrls tics . This  data  has  already 
boon  discu-ood  and  is  avaiiablo  in  ivxhibits  III-2,  III-3* 

and  III-4,  p.  10.  POUTCAP  also  has  a vossol  description  rcutir.o 
which  tho  user  may  call.  Tho  planner  must  be  familiar  with 
tho  mix  of  vossols  that  will  be  in  the  AO  during  an  operation. 


c.  Deep  draft  wharf  requirements. 

(1)  Wharf  length.  Normally  in  tho  planning 
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procoss  100  ft  of  linoar  whurl'  apace  la  required  per  hatch 
for  tho  discharge  of  breakbulk  (BB)  vessols.  however,  con- 
tainorshlps,  which  are  used  in  this  study,  do  not  have  hatches* 
In  order  to  accomodate  them,  ship  longth  plus  a safety  factor 
of  50  to  75  feet,  depending  on  ship  3izo,  was  substituted  to 
determine  the  length  of  wharf  required  to  berth  a vessel* 
Exhibit  IV-9  provides  PORTCAP  rational  in  assigning  vessels 
to  berths.  For  example,  the  berth  length  required  to  position 
a VC2  vessel  is  equal  t the  actual  length  of  the  vessel 
(442  ft)  plus  a safety  factor  of  $0  ft  or  a total  of  492  ft. 

(2)  Depth  alongside.  Fluctuations  in  tide  may 
affect  the  length  of  time  a berth  may  be  occupied.  Required 
depth  alongside  a berth  for  each  type  vessel  measured  at 
low  tide  is  provided  in  Exhibit  IV-9. 

EXHIBIT  IV-9  ,j 

CLASSIFICATION  OF  DEEP  DRAFT  BERTHS 


Vessel  Type 

Vessel 

Berth  Length  Required 

Depth  Along 

Claaslf . 

Snip  Length  ♦ Safety  ’Fact* 

C3/C4,  C5/C6, 
SL7.  SLl6, 
Koiio 

A 

Large 

Actual  ship 
length 

Exhibit  III-2  ♦ 
III-3 

75  ft 

26-34  ft 

C2/VC2 

B 

Standard 

Actual  fchip 
length 

Exhibit  II1-2  ♦ 

50  ft 

29  ft 

Cl 

C 

Small 

Actual  ship 
length 

Exhibit  III-2  ♦ 

50  ft 

23  ft 

(3)  Wharf  Width.  Wharf  width  refers  to  tho 
apron  area  on  the  deck  of  a wharf  available  aa  a working 
area.  When  discharging  at  a quay,  where  only  one  side  of 
the  ship  can  be  worked,  60  ft  is  the  mini  ana  requirement. 
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When  discharging  ships  from  both  3ido3  of  a finger  pier,  VO 

■>u 

feet  is  tho  minimum  space  required. 

(It.)  iceccption  capacity.  Fo.  each  vossel  positioned 

at  a deep  draft  DB  berth,  720  STOIJs  per  day  is  the  reception 

capacity  wl^nninp;  factor. 

d.  Lighter  v/harf  requirements, 

(1)  Of ton,  because  of  a shortage  of  doep  draft 
berth  spaco,  it  becomes  necessary  to  discharge  cargo  from  ships 
anchored  in  a harbor  and  to  move  tho  cargo  by  lighter  to 
wiiarvo3  particularly  suited  to  those  smaller  craft.  When  a 
lighter  berthing  operation  is  contemplated,  tho  following 
planning  factors  arc  used  in  P0HT0AP. 

(2)  tr/harf  length.  For  each  lighter,  100  ft 
of  wharf  length  is  required.^  Wharf  length  greater  than 

100  ft  but  loss  than  the  next  100  ft  increment  is  disregarded. 

(3)  Depth  alongside,  Each  lighter  berth  requires 
a depth  of  7 ft  at  low  tide. 

(4)  deception  Capacity.  For  each  lights  ber^h 
space  available,  the  plunner  ean  figure  oa  a reception  capacity 
of  Ido  dVOu's  per  day. 

e*  Anchorage  Areas . 

(1)  Use  availability  of  a substantial  number 
of  lighterage  spaces  in  a port  ia  no  guarantee  that  tho  IbO 
3T0H  capability  per  space  will  be  utilised.  Suitable  anchorage 
areas  must  be  found  with  tho  following  characteristics: 

(2)  Anehorago  Dopth.  iilniotua  water  depth  for 
cash  vessel  must  bo  in  accordance  with  Exhibit  IV-V,  p.  2&. 
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Veusois  cuwiot  be  anchored  in  wator  doptha  creator  than  210  ft 

bocauue  of  i*oat:*ietions  on  anchor  chain  weight  and  longth.-^ 

(3)  V.ichorage  Diameter,  hequirements  for 

tactical  dispersion  of ton  dictate  the  number  of  ships  that  can 

be  anchored  offshore  rogardloss  of  the  numbor  of  suitable 

sites,  liowovor,  tho  minimum  diametor  required  to  provide  a 

free  swinging  anchorage  is  computed  using  the  formula  below: 

D a Depth  of  wator  in  feet 

L 3 Length  of  vessel  in  feet 

Diameter  of  an  _ 2(7D  * 2L) 

Anchorage  **  3 

For  example, . to  compute  the  diameter  for  a C2/VC2  anchorage 
the  following  confutation  would  be  required. 

776  ft  . Ill  2JI 

o Depth  of  water  at  Ashdod  port  (Exhibit  IV-7, 
p.  20. 

Ungth  of  C2/VC2  ahip  (Exhibit  III-3,  p.  10). 
(U)  Heception  Upacity.  bach  aui table  anchorage 
area  has  a potential  reception  capacity  of  720  STOHs.  Four 
lighterage  spaces  (lOO  STQifa  per  space)  or  a aui  table  LOTa 
beach  must  be  available  if  ships  at  anchor  are  to  be  considered 
accomodated  and  capable  of  being  discharged, 
f.  Beach  Capacity  estimation. 

U)  The  capacity  of  a LOTS  aite  to  handle  cargo 
is  affected  by  a numbor  of  factors,  anchorage,  tides,  surf,  beach 
gradient,  weather,  and  traff inability.  The  Drooar  coastal 
area  has  already  been  evaluated  and  the  three  sights  selected 
meet  the  minimum  criteria  for  effective  utilisation.  Again. 

4f 

* • 
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because  of  tne  introduction  or  the  containership,  present 
motnoda  of  computing  beach  capacity  are  inadequate.  POHTCAP 
calculates  beach  capacity  using  the  planning  factors  found 
below. 

(2)  If  BB  3hips  and/or  LASH  ship3  only  are 

used  in  the  LOTS  operation  a maximum  of  3000  STONs  per  day 

39 

per  mile  of  beach  is  the  planning  factor.  This  number 
equates  to  4*2  ships  working  for  each  mils  of  beach  available 
(each  ship  (s720  STONs  per  day). 

(3)  If  containerships  are  positioned  at  the 
same  four  plus  anchorages,  reception  capacity  over  the  same 
mile  of  beach  will  increase  dramatically.  The  potential  of 
each  operating  anchorage  is  equal  to  180  containers  per  day. 
Exhibit  IV-19,  p.  45  provides  the  basis  for  this  calculation. 

If  the  containers  are  stuffed  with  cargo  other  than  ammunition, 
2340  STONs  can  be  received  per  LOTS  anchor.  Using  the  same 
4.2  vessels  per  mile  of  beach,  containerships  are  capable  of 
exceeding  9500  STONs  per  day  per  mile  of  beach.  This  is  a 
significant  increase  0 ve . BB  cargo  reception  of  3000  STONs  per 
mile  of  beach. 

(4)  The  planner  is  cautioned  that  a density 
of  four  vessels  per  mile  of  beach  may  be  excessive,  POKTCAP 
permits  the  planner  to  designate  the  number  and  type  vessels 
he  wishes  to  use  in  a LOTS  operation  regardless  of  the  capa- 
city of  tho  beach  to  handle  thorn. 

g.  Containorshlp  Wharf  Requirements. 

(1)  General.  Containerships  provide  the  faatost 
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means  o f getting  curgo  to  a theater.  In  addition,  load  and 
discharge  tines  can  be  improved  by  as  much  as  over  con- 
ventional BB  vessels.  In  a fixed  port  facility  such  as  Haifa 
or  Ashdod  piers  or  quays  equipped  with  special  handling 
equipment  arc  designated  for  containerships. 

(2)  Length,  Width,  and  Depth.  Length,  width, 
and  depth  of  berth  space  required  for  a containership  is  deter- 
mined in  the  same  manner  as  for  breakbulk  vessels. 

(3)  Storage  area.  Based  on  past  experience, 
an  average  area  of  16  acres  is  necessary  to  accumodate  a 
C'j/Gb  containership  berth. Thi3  space  provides  a marshalling 
area  for  transhipment  of  containers,  both  dry  and  refrigerated, 
stuffing  and  unstuffing  when  required,  and  maintenance  and 
administration. 

(^)  deception  capacity.  At  a fixed  borth 
facility  discharge  rates  vary  dependent  on  the  type  cranes 
available,  the  3izo  vans,  and  i.he  type  cargo  (ammunition  or 
goneral  curgo)  in  the  van3.  i’or  planning  purposes  reception 
capacity  in  POKTCAP  is  determined  by  using  the  planning 
factors  identified  in  Kxhibit3  IV-10  and  IV-il.  Data  to  support 
those  figures  cun  be  found  on  pp.  40*  • Ashdod  and  Haifa  each 
have  container  burths  with  a single  guntry  crane  capable  of 
handling  up  to  UO  ft  van3.  In  ports  whoro  no  container  handling 
oquiument  i3  available,  special  equipment  must  be  brought  intc 
the  theater.  This  equipment  is  found  in  the  Transportation 
Terminal  Service  Company  (Container)  which  is  discussed  later 
in  this  paper. 


COHTAiHER  lijiiiT’I  iC.CnPTIOii  CAPACITY 


GANTRY  CiuViiE  OPEkAT 

T0i< 

Ty:>e  Van 

Nr  Containers 

STOIia  Per 

J2SI 

(oer  day) 

20  ft 

±20 

class  V 
gen  cargo 

10U00 

6770 

kO  ft 

520 

class  V 

16100 

& go n cargo  10000 

EXHIBIT  IV-1 1 , - 

CUuTAIHER  BERTH  HEUEPTIO!/  CAPACITY4 
TERillRAL  oEhVlCE  00.  TOE  OkANE  OPEHATION 


Type  Van 

Hr  Containers 

STOiJo  per  Day 

~"(por  day) 

20  ft 

390 

cla33  V 

7800 

a gon  cargo 

5070 

ho  ft 

390 

class  V 

12000 

- 

gen  cargo 

7800 

-Refers  to 

all  other  cargo  except  cla33  V. 

h.  Roll 

on  Roil  off  Berths. 

RoRo  ships  are  designed 

to  load  and  di3chargo  caigo  through  ramps  located  in  the  3tern 

and  side  por.s.  They  normally  transport  wheeled  and  ti'ackod 

vehicles  and  containers  loaded  on  s oral  trail  c r s. . Each  borth 

111 

has  a roception  capacity  of  1000  STQNs  per  hour.  Since 
only  a few  KoJto  vsssola  are  in  servico,  the  figuro  of  1000  STOMs 
is  apulicablo  only  while  a KoHo  voaaol  i3  in  position.  PORTCAP 
takes  tnia  fact  into  consideration. 

i.  Lirhtot  Aboard  Ship  (LASH).  Tho  LASH  concept 
incluuos  two  basic  components!  a mother  ship  and  a family  of 
barges.  Cargo  is  loaded  onto  a barge,  tho  barge  ia  tovod  to 
the  mothership  and  loaded  aboard  using  onboard  ship's  gear. 

Port  congestion  at  destination  is  minimised  bocauso,  upon  roacn- 
ing  its  destination,  the  mothership  noeds  no  fixed  borth  facilities. 
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Barges  are  discharged  at  offshore  anchorage:  end  towed  to  scat* 
tored  terminal  and  inland  discharge  points*  Unfortunately, 

Dromar  has  no  inland  water  system.  LASH  vessels  therefore 
are  treated  in  the  same  way  as  other  cargo  vessels  discharging 
to  lighters  in  the  stream.  Obviously,  port  planners  would 
give  LASH  barges  priority  of  lighter  space  in  order  to  turn 
the  mother  ship  around  as  quickly  as  possiblo. 

Terminal  reception  capacity  and  the  POHTCAP  model. 

a.  General.  The  preceding  analysis  of  Dromar' s facil- 
ities and  the  planning  factors  associated  with  reception  analysis, 
provides  the  reader  with  the  background  needed  to  oper&to  the 
reception  routine  of  the  POHTCAP  model.  In  its  introductory 

set  of  instructions  to  the  transportation  planner,  POHTCAH 
identifies  the  key  elements  of  data  that  will  be  required  to 
uso  the  routine.  Before  proceding  to  the  second  component  of 
throughput  capacity,  a review  of  these  key  data  elements  is 
appropriate. 

b.  Kec*»ption  capacity  estimation  - POHTCAP  data  require- 
ments • 

(1)  Vessel  data  - The  POHTCAP  user  must  be  thor- 
oughly familiar  with  the  vessels  that  will  be  available  in  the 
AO  for  tho  operation.  Exhibits  III-2,  III-3,  and  lll-k,  p.  10 
provide  selected  oliaracteriutica  of  vessels  used  in  POHTCAP. 
Additionally,  a subroutine  on  vessel  characteristics  has  been 
built  into  POHTCAP  to  assist  tho  user. 
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(2)  Port  data  - The  most  critical  data  elements 
ncedod  to  operate  the  POHTCAP  reception  routine  are  related  to 
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port  facilities.  Prior  to  sitting  down  at  tho  console,  tho 
user  must  perform  an  analysis  of  the  port  complexes  he  desires 
to  utilize  in  his  simulation.  A sketch  of  port  facilities  such 
a3  those  cf  Drouiar  provided  in  Exhibits  lV--3»4»  and  5>  P*  CM 
are  essential.  I*'0r  each  port  complex,  tho  following  specific 
information  is  required. 

(a)  The  number  of  port  complexes  that  will  be  used 
in  the  simulation,  i.  e.  Ashdod,  Haifa,  etc. 

(b)  I'he  number  of  brealcbulk  berths  available 

at  each  port.  (A  borth  is  defined  to  be  a continuous  length  of 
wharf  space  running  in  a single  direction.  E or  example,  the 
berthing  3paco  on  two  3ido3  of  a finger  pier  would  represent 
two  different  bertha). 

(c)  The  number  of  berths  limited  to  lighterage 

craft  only. 

(d)  'i’he  number  of  container  berths  available  at 
each  port.  If  gantry  cranes  are  available,  this  information 
will  be  reqestod. 

(o)  Tho  longth,  width  and  depth  of  water  at 

each  berth. 

(f)  The  number  of  anchorages  available  to  sup- 
port the  lighter  berths.  (Called  Lighter  Anchors,  those  loca- 
tions normally  represent  tho  number  of  vessels  that  could  be 
positioned  insido  tho  main  harbor). 

(3)  Logistics  ever- the -shoro  (LOTS)  data.  LOTS 
operations  are  uaod  to  augmont  throughput  capacity  at  a port  com- 
plex. LOTSj  altos  aro  often  used  for  discharge  of  dangerous 


cargo,  such  as  ammunition,  to  separate  it  from  other  cargo 
handling  operations.  The  planner  must  conduct  an  evaluation 
of  beaches  in  the  vicinity  of  main  port  areas  to  determine  their 
suitability.  In  Dromar,  three  beaches  were  found  to  be  adequate. 
PORTCAP  will  request  the  following  data  on  each  LOTS  site. 

(a)  The  number  of  beaches  available  to  support 

the  operation. 

(b)  The  length  of  each  beach  in  miles. 

(c)  The  number  of  LOTS  anchors  necessary  to  support 
the  operation.  (A  LOTS  Anchor  is  normally  outside  the  main 
harbor  area  adjacent  to  the  beach  being  supported.  If  no 
restriction  on  anchors  is  entered  by  the  user,  PORTCAP  will  com- 
pute reception  tonnage  based  on  the  wax'* |mim  number  of  vessels 
that  cbuld  be  positioned  given  the  length  of  beach  available). 

(4)  Type  cargo  - PORTCAP  does  make  a differ- 
entiation between  ammunition  and  other  types  of  cargo. 

The  user  must  indicate  whethor  a particular  port  or  beach 
operation  will  bo  used  for  ammunition  or  general  cargo. 

(b)  Container  type  - PORTCAP  deals  in  only  two 
types  of  containers,  20  ft  and  I4.0  ft.  The  planner  must  estimate 
the  ratio  of  20  ft  to  4-0  ft  vans  entering  fixed  port  facilities. 

In  LOTS  operations,  all  containers  are  20  ft  in  si so, 

c»  PORTCAP  output.  IQie  objective  of  the  rooeption 
capacity  routine  is  to  determine  the  total  number  of  STONs  that 
will  bo  in  position  for  discharge  at  the  port  complex  under 
evaluation  each  day,  PORTCAP  provides  this  key  piece  of  infor- 
mation. In  addition,  PORTCAP  also  provides  the  following  data: 
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(X)  The  number  and  typo  voasols  ( Cf?/ 06 , C2/VC2, 
etc.)  that  can  be  accomodated  at  the  port. 

(2)  The  location  of  each  vessel  accomodated,  i.  e 
broakbulk  berth,  container  berth,  lighter  anchor»  or  LOTS  anchor 

(3)  Tho  ST0i»  recoption  capacity  of  each  vessel 
accomouatod  to  include  the  type  cargo,  ammunition  or  genoral, 
aboard  each  vessel. 
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|\  Q.  Dromar  Dischargo  Analysis. 

1.  Gcnoral. 

a.  Terminal  reception  capacity  identifies  the  ability 
of  the  physical  facilities  of  a terminal  complex  to  accomodate 
a given  number  of  vessels  for  discharge,  Howovor,  tho  theater 
commander  cannot  utilize  this  capacity  unless  he  has  equipment 
and  personnel  to  physically  move  the  cargo  off  the  vessels 
and  ovor  tho  wharf  or  beach  to  awaiting  transportation.  The 
personnel  and  equipment  to  perform  the  mission  can  take  several 
forms.  Military  unit3  such  as  transportation  torminal  sorvico 
companies,  boat  companies,  and  amphibian  companies  may  be  used.  * 
Discharge  operations  can  al30  be  performed  by  local  nationals 
using  existing  port  oquipment.  Although  a significant  part  of 
tho  civilian  work  forco  way  bo  required  to  support  a host  na- 
tion's economy,  it  can  be  a very  important  sourue  of  labor  for 
military  torminal  operations  as  well.  In  the  Dromar  problem, 
exact  information  as  to  civilian  requirements  is  not  available. 

To  overcome  this  limitation,  the  PGUTCAP  model  can  play  various 
configurations  of  civilian  participation. 

b.  Terminal  discharge  capacity  represents  tho  total 
tonnago  that  all  military  units  and  civilian  support  engaged  in 
military  port  oporations  con  discharge  in  one  day. 

c.  The  following  paragraphs  ovaluste  units  capable 
of  performing  tho  discharge  mission,  ttquipmsnt  capabilities 
and  planning  factors  ure  also  reviewed.  In  this  paper  overy 
ut tempt  has  boon  made  to  secure  the  latest  information  on 
tho  discharge  of  oontaiuerships  in  both  a fixed  port  and  LOTS 
environment. 
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2*  '^ang'^rtaiapn  Terminal  ^g^iaa  Company  (Breakbulk) 

a.  (.encral.  The  heart  of  any  discharge  oporation 

at  a port  complex  is  the  terminal  service  company.  Its  mission 
is  to  discharge,  backload,  and  tranship  breakbulk  cargo  or  con- 
tainers at  ports  or  beaches.  At  the  present  time,  two  separate 
TOg's,  one  Tor  breakbulk  operations  and  one  for  container 
operations,  have  been  prepared  and  submitted  to  DA  for  approval. 

b.  capability  — - Ships  berthed  at  fixed  wharf 
facilities,  lighter  anchors,  or  LOTS  anchors. 

A terminal  service  company  (breakbulk)  with  its 
two  ship  platoons  and  ten  hatch  sections  (see  Exhibit  IV-12) 
can  discharge  720  STONs  per  day.  This  figure  is  calculated 
bused  on  a 20  hour  day  with  each  hatch  section  discharging  7.2 
STONs  per  hatch  per  working  hour,  (seo  Exhibit  IV-13)  The  720 
STON  figure  applies  whether  discharge  takes  place  at  a fixed 
berth,  a lighter  anchor,  or  a LOTS  anchor.  Once  TOE  II7HI4.IO 

is  approved  by  DA,  the  daily  STON  figure  will  increase  to 
1000  STONs.^ 

EfcMMPPrfcatiPQ  Terminal  finrvjee  Company  (Container) 
a.  Capability  — ships  berthed  at  fixed  wharf  facilities, 
(l)  Exhibit  IV-14  shows  the  organization  of  a 
terminal  service  company  in  container  operations.  It  has  the 
capability  to  discharge  containers  at  both  a modem  port 
facility  whore  fixed  equipment  such  as  gantry  or  portal  typo  cranes 
ure  available  or  at  loss  improved  ports  where  the  company  is 
roquirod  to  uso  its  own  organic  cranes.  Exhibit  IV-15  illus- 
trates how  a terminal  service  company  operates  at  a fixed 
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wharf  facility.  To  wain  tain  a twonty  hour  op  oration,  one  ship 
platoon  and  ono  shore  platoon  work  the  day  shift.  The  other 
two  platoona  work  the  night  shift.  Each  platoon  is  capable 
of  operating  two  cranes  simultaneously  as  indicated  in  the 
exhibit.  Tho  shore  platoon  supports  the  3hip  platoon  by  moving 
and  staging  discharged  containers  in  the  marshalling  yard. 

The  large  commercial  gantry  cranes  in  Droaa r can  average  thir- 
teen movements  in  an  hour.^-  One  movement  includes  unloading 
a full  container  and  backloading  an  empty.  In  a 20  hour  day 
a crane  sot  oporated  by  a terminal  service  company  can  make 
520  movements. 

(2)  In  order  to  convert  movements  into  a STON 
figure,  one  must  fionsider  tho  type  vaii  being  utilized.  A 
number  of  different  sizes  from  20  ft  to  IpO  ft  are  available. 

However,  POHTCAP  utilizes  only  20  ft  and  40  ft  equivalents  in 
this  study.  Exhibit  IV-16  identifies  the  marimim  weight 
that  con  bo  loaded  into  a 20  ft  and  40  ft  van.  Qfton,  however, 
the  density  of  cargo  loaded  makos  it  impossible  to  achieve  max- 
imum weight  utilization.  Generally,  ammunition,  which  is  very 
dense,  will  oxcoed  the  maximum  weight  limitations  of  a van 

# boforo  reaching  cubio  capacity.  Consequently,  P0KTCAP  assumes 
oach  class  V van  will  carry  the  weight  authorized  for 

that  3izo  container.  On  the  other  hand,  all  other  cargo  is 
loaded  at  65,6  of  woighted  capacity  to  take  into  account  tho  cubo 
limitations  of  standard  size  containers. 

(3)  Exhibit  IV-17  provides  the  planning  factors 
in  STQils  por  day  for  a terminal  service  cottony  (container)  in 
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fixed  port  operations.  As  an  oxamplc  of  how  tho  figures  wero 
ucrivud,  lot's  look  at  lino  2 and  tho  figuro  of  5070  GT0N3 
daily  capability.  This  figure  ia  based  on  the  company  using 
its  own  TOE  equipment,  handling  only  20  ft  vans,  and  moving 
cargo  other  than  ammunition.  Tho  POKTCAP  model  calculates 
using  tho  variables  and  the  formula  bolow. 

G = Nr  crane 3 discharging  each  vessel.  A terminal  3vc 
co.  normally  works  two  cranes  per  vessel. 

G = Hr  of  crane  movements  per  hour. 

II  » 20  hours  in  an  operating  day. 

GC  = hated  capacity  of  u 20  ft  van  in  STONs. 

.65  = Weight  utilization  factor  for  all  cargo  except  class  V. 

DDC  - Daily- discharge  capacity  for  a containership 
borthed  at  a fixed  facility. 

DDG  = C X G X H X .65(CC) 

3070  = 2 X 9.75  X 20  X .65(20) 

STOUa 


EXHIBIT  IV- 13 

TEaHIhAL  GEHVICE  COMPANY  ( BUEAiCBILK) 
I/roVilAHGE  CAPACITY 


Kr  hatciios 

Capacity  nor 

Hrs  por  day 

Dischargo 

Hatch 

capacity 

5 

7.2  GTOtfs 

20  U 

720  STOH. 

c Each  ship  platoon  with  fivo  hatch  sections  works  n 
ton  hour  shift.  In  order  to  maintain  operations 
fo  a 20  hour  period  each  day,  two  ship  platoons 
arc  aasignod  to  each  tominal  3crvico  company 

EXHIBIT  IV- 16  ».<* 

lUXIilOH  CAhGU  CArAtfITJf  OK  COiiTAI UElkj 
POKTCAP  MODEL 


Typo  van  STONs 

20  ft  20 

k o ft  — 31 


EXHIBIT  XV-12 

RAHST LRTATICK  TERMINAL  SERVICE  CLM  ANY 
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SERHIIiAL  SEBVIJE  GurIPA?ix'(  G JNTAIti 
EIX-B  EOHT  OBBBATIOI.' 
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b.  Capability Logistics  over-the-shore  operation. 

(1)  General.  The  U.S.  military  has  never  attested, 
in  wartime,  to  discharges  containers  over- the -3hort>.  llowevor, 
fixed  container  facilities, such  as  those  at  Ashdod  and  Haifa, 
present  lucrative  targets  to  the  enemy.  If  these  facilities 

were  destroyed,  dispersed  LOTS  operations  would  be  the  only 
fcasiolc  solution  to  combat  sorvice  support  on  a large  3cale. 

(2)  Offshore  Discharge  of  Container ships.  In 
Dec  1970  and  again  in  Oct  1972,  tests  wore  made  of  several 
systems  for  LOTS  discharge  of  containership3.  Named  the  Offshore 
Dischargo  of  Containorships  (0SD0C),  these  studies  proved  that 
such  a concept,  though  difficult,  was  feasible  with  present  day 
equipment.  The  principal  notion  can  bo  divided  into  three  parts: 

(a)  At  shipside  - a mobile  crane  for  discharging 
which  i3  positioned  either  aboard  the  cunt&inorship  on  hatch 
covers,  or  alongside  the  ship  on  an  LST,  barge,  or  DeLong 
pier.  One  ship  platoon  of  tho  terminal  service  company  is 
capable  of  working  two  mobile  crones  on  each  working  ship.^ 

(see  Exhibit  IV- 10  for  an  illustration  of  the  concept) 

(b)  Transport  ship  to  shoro.-  A family  of  lighters 
LCU’s,  bargos,  amphibians,  and  pontoon  causeways,  to  move 
<Uschargcd  containers  from  ship  to  shore 4 

(c)  At  shoroside  - The  use  of  mobile  ton  cranes 
of  tho  terminal  sorvice  company  suppe^tod  by  ancillary  equip- 
ment such  us  jackod  up  portablo  DoLong  piers,  causeway  ramps, 
otc.  to  move  vans  from  lightora  to  shoro  platoon  transport 
equipment.  (Note:  In  this  operation,  both  ship  platoons  of  the 
terminal  service  company  aro  working  the  same  shift,  one  disc*iarging 
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containers  from  ship  to  lighters,  tho  second  at  shoroaido 
shifting  containers  from  iightora  to  ahoro  platoon  transport 
equipment.  To  maintain  20  hour  operation  during  LOTS  would  re- 
quire augmentation  of  tho  terminal  3ervico  company* a ship 
platoons) . 

(j)  i-lanning  factors.  03DOJ  teat  findings 
indicate  tnat  on  tho  average  4»i>  contalnera  per  hour  for  each 
working  crano  act,  one  ahipsido  and  one  shoreside,  can  be 
discharged,  moved  to  the  beachs,  ard  ohiftod  t<  transport  equip- 
ment in  u LuTS  operation. ^ Identified  a3  Sy3tom  Diachargc 
Japabiiity  (SiXJ),  it  is  this  figure  which  ia  uaod  aa  a ba3o 
in  tho  P'JhTdAT  modol.  3DC  is  dopondont  on  many  factors  — 
woathor,  typo  lighter,  aoa  state,  turnaround  time,  etc.  Further, 
because  of  the  limitations  of  the  QSDGC  II  study,  abort  duration, 
few  obaorvationa  of  each  aubayatom,  the  SDC  figure  la  subject 
to  challenge,  ilowover,  it  is  tho  be3t  available  information  that 
wo  huvo  today.  Futuro  OSUOC  studies  aro  being  planned  to 
validato  Uio  findings  of  OdUOC  1 & II. 

ik)  Exhibit  IV-19  providos  LOTS  di3Charge 
capacity  for  n terminal  service  company.  For  oxomple, 
using  the  k»‘J  containers  por  hour  per  crano  LUC,  tho  company 
discharge  capacity  in  JTOKu  for  20  ft  general  cargo  vans  13 
Z% 0 STOya.  The  formula  uaod  to  compute  tho  figure  ia  shown 
below: 

LLC  » OSLOC  finding  of  contalnera  por  hour 
cyatem  diachargo  capability. 

C = Mr  of  cranos  discharging  each  voaaol. 

Ji  = 20  houra  in  on  operating  day. 
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CC  = Hated  capacity  of  20  ft  von  in  STONs. 

.65  = Weight  utilization  factor  for  all  cargo  oxcopt 
class  V. 

LDC  » Daily  discharge  capacity  for  a container- 
ship  in  a LOTS  operation. 


STONs 

Jj..  Capabill  tips 


C X SDC  X H X .65(CC) 

2 X ip.5  X 20  X .65(20) 

Army  water  tranport  units. 


a.  General.  Terminal  service  companies  discharging 

cargo  from  vessels  anchored  in  the  stroara  require  lighterage 

support  to  accomplish  their  mission.  This  support  is  provided 
in  the  fOuTCAf  modol  by  tho  four  units  discussed  below. 

b.  Transportation  Medium  and  Heavy  Boat  Company. 

(1  > 'The  mission  of  both  the  medium  and  heavy  boat 
company  in  this  problem  i3  to  provide  and  opera ce  landing 
craft  in  support  of  terminal  operations  in  Dromar.  The  task 
lighter  is  the  landing  craft,  mechanized  (LCM8)  -nd  landing 
craft,  utility  (LOU  II4.66).  The  charac -eristics  of  these  lighters 
are  found  in  Exhibit  IV-20. 

(2)  Capabilities  of  medium  boat  conyany.^  At 
full  TOE  the  medium  boat  company  cun  transport  720  STO^s  of 
gonorul  cargo  under  the  following  conditions; 

(a)  Twelve  of  its  sixteen  task  vehicles  (75$) 
are  available  to  each  shift. 

(b)  Each  LCM-U  carries  on  average  of  30  STONs 
per  trip  making  two  trips  per  day. 


I 


(c)  Operating  day  is  20  hours* 
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(3)  Capabilities  of  Kouvy  Boat  Company  (BreAkbulk) . 
At  full  TOii  tho  heavy  boat  company  con  transport  1440  STONs 

of  general  cargo  per  day  provided  tnat: 

(a)  fen  of  its  twelve  task  vehicles  (75$)  are 
available  to  each  shift. 

(b)  Each  LOU  carries  1 50  ST0N3  per  trip  making 
one  round  trip  por  day. 

(c)  Operating  day  is  20  hours. 

(4)  Capabilities  of  Heavy  Boat  Company  (Container).-* 

(a)  This  is  the  only  lightor  unit  in  hORTCAF 
used  to  handle  containers  in  a LOTS  operation.  Each  company 
can  transport  2080  STONs  of  containerised  cargo  from  ship 

to  shore  provided  that: 

(b)  Each  LCU  makes  four  round  trips  por  day.  (con- 
tainer discharge  is  considerably  faster  than  BB) 

(«.)  Each  LCU  carries  a minimum  of  four  20  ft 
containers  per  trip. 

(d)  Average  STOW  load  per  von  is  13  STONs.  (Based 
on  of  rated  capacity  of  a 20  ft  van) 

c.  Transportation  Medium  Amphibian  Company. 

(1)  Tho  mission  of  tho  modium  amphibian  company 
is  to  provide  lighterage  for  the  movemont  of  general  cargo, 
ammunition,  und  small  vehicles  between  ships  at  anchor  and 
inland  transfer  areas  in  LOTS  operations.  The  task  vohiclo 

is  an  amphibious  cargo  lightor  (LARC-15).  For  characteristics 
of  tho  craft  soo  Exhibit  IV-20. 

(2)  Capabilities  of  Medium  Amphibian  Company. ^ 

At  full  TOE  strength  the  modium  amphibian  company  is 
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capable  of  transporting  lUoO  bi'OHs  of  general  cargo  per  day 
provided  that! 

(a)  Nineteen  of  its  25  task  vohidea  (75$) 
are  available  to  each  shift. 

(b)  bach  LAhC  carries  10,2  STOUs  of  cai^o  per  trip. 

(c)  bach  LAHC  avoragea  5-6  trips  per  day. 

(d)  Operating  day  is  20  hours. 

d.  Transportation  Heavy  Lightor  Team.  (FN). 

(1)  The  primary  mission  of  the  heavy  lighter  team 
is  to  transport  heavy,  outsize  cargo,  containers,  and  bulky 
cquipiuont  in  L0T*>  operations.  The  task  vehicle  is  an  amphibious 
heavy  cargo  lighter  (LAHC-60). 

(21  Capabilities  of  Heavy  Lightor  Toan?®  At  full 
TOH  tho  team  can  transport  450  STOHs  of  cargo  daily  based  on 
the  folloi/ing: 

(a)  Three  of  its  four  task  vehicles  (75!*) 

•ire  availublo  to  each  shift. 

(b)  Each  LAicC-60  carries  60  STOHs  per  trip. 

(c)  Five  trips  are  made  each  day. 

(d)  Opart  ting  day  is  20  hours. 

a MOTH:  A surnm? ry  of  the  capabilities  of  the  lighter  units 

used  in  the  POHTCAP  model  arc  provided  in  Exhibit  IV-21 • 

5.  Torminal  discharge  capacity  and  the  P0HTCA1*  model. 

a.  Goneral.  How  that  the  capabilities  of  the  units 
available  in  tho  POHTCAP  model  have  been  described  and  their 
capabilities  defined,  tho  planner  can  interact  with  PORTCAP  to 
determine  the  second  component  of  throughput,  terminal  dis- 
charge capacity.  PORTCAP  is  capable  of  approaching  the  problem 
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EXHIBIT  IV-21 


in  two  different  ways. 

(l)  Option  1.  'l’ho  planner  may  dosire  to  know 
tho  number  oi  units,  both  terminal  service  and  lighter,  roquirod 
to  discharge  tho  entire  reception  capacity  of  a port  complex 
calculated  during  the  reception  routine.  Tnis  option  might 
bo  used  in  tho  early  stages  of  planning  whon  supply  require- 
ments are  not  firm. 

(?)  Option  2.  If  the  planner  i3  aware  of  daily 
roaupply  and  buildup  tonnage  required  to  support  the  contingency 
force,  he  can  use  that  figure,  not  reception  capacity,  to 
determine  the  number  of  units  necessary  to  move  the  tonnage 
roquiromont  from  ship  to  shore. 

Discharge  capacity  estimation  - rORTOAP  data 

requirements. 

(1)  Daily  tonnage  requirement,  djnee  unit  data 
and  planning  factors  are  already  built  into  tho  model,  POSTCAP 
requires  a minimum  of  input  from  the  user.  Tho  key  data 
elemonts  which  drive  the  discharge  routine  are  tho  daily 
ammunition  tonnage  and  the  daily  general  cargo  tonnage  needed 
by  the  supported  forco.  Tho so  two  numbers  combined  represent 
the  total  daily  roquiromont  noodod  in  the  theater.  POHTCAP 
will  decrement  this  figure  by  ^ to  allow  for  airlift  support 
of  emergency  supplies  and  equipment.  Discharge  capacity  will 
be  based  on  the  resulting  figure.  However,  if  tho  planner 
selects  option  1,  no  entry  is  required.  POHTCAP  will  dotomin^ 
discharge  capacity  by  substituting  roco^tion  capacity  for  the 
daily  tonnage  requirement. 

(2)  Civilian  labor  support.  If  the  user  has 
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civilian  assets  to  assist  military  units  in  discharge  opera- 
tions, he  will  be  asked  to  input  this  data  during  execution 
of  the  discharge  routine.  Military  units  required  will  be 
reduced  accordingly. 

c.  POkTCJAP  output.  As  a minimum  the  planner  needs 
to  know  the  total  daily  discharge  capacity  of  units  assigned  to 
perform  the  mission.  POKTCAP  provides  this  figure  in  STONs 
per  day  broken  down  into  two  classes  of  supply,  ammunition 
and  other  cargo.  Further,  a list  of  the  type  and  number  of 
terminal  service  and  lighter  units  required  to  support  the 
operation  will  be  furnished  to  the  planner. 


. \HAfT' 
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C.  liromat’  Clearance  analysis* 

1.  General.  The  final  component  of  throughput  la  Terminal 
Clearance  Capacity.  Clearance  is  expressed  in  STQNs  per  day  and 
reflects  the  capacility  of  the  transportation  net  and  transporta- 
tion units  to  move  cargo  from  the  port  to  inland  supply  points. 

In  this  analysis  both  roil  and  highway  modes  are  participating 
in  clearance  operations*  Inland  waterways  are  non-existent. 

2.  Kail  Clearance  Capacity  - Dromar 

a.  General  Characteristics  of  Dromar  Kail  Net. 

(1)  Tho  Dromar  rail  not  is  generally  rated  in 
good  condition*  The  net  has  477  miles  of  standard  gauge 

single  trade. ^ Ihe  roil  system  primarily  serves  the 
donscly  populated* coastal  plain  area  giving  the  lino  a north  to 
south  oriontation.  Kuil  service  connects  major  ports  except  Elat. 
The  system  has  no  tunnels*  but  does  have  100  bridges,  some  over 
400  ft  in  length*  The  ruling  grade  is  2 percent  on  the  number 
seven  line  from  Lod  to  Jerusalem.^  Passing  tracks  are  numerous 
and  are  between  900  to  1920  ft  in  longth.^  Exhibit  IV-2,p.  17*1, 
is  a map  of  the  rail  network  of  Dromar.  Each  routo  is  numbered 
to  coincido  with  Exhibit  IV-22  which  identifies  critical  planning 
factors  for  each  segment  of  the  rail  hot. 

(2)  Rail  Lines  of  Communication* 

Routes  6 and  8,  Ashdod  to  Beersneba,  and 
routes  6 and  7.  Ashdod  to  Jerusalem,  are  tho  key  rail  lines  of 
communication  affecting  clearance  operations.  Exhibit  IV-23 
is  a schematic  of  these  routes  with  their  principle  characteristics 
Although  line  2,  Haifa  to  Lod,  and  lines  2 and  3*  Haifa  to 


Tel  Aviv,  could  be  used  in  cloaring  Haifa  of  military  cargo, 
tiioir  nor tli- south  orientation  does  not  support  the  contingency 
operation  and  is  thorofore  reserved  for  civilian  traffic. 

(3)  Engines  and  Rolling  Stock. 

iSigims  and  rolling  stock  available  in 
Dromar  can  be  found  in  Exhibit  IV-2U.  Military  operations  have 
first  priority  on  all  assets.  Further,  if  deemed  necessary,  aug- 
mentation of  Dromar 's  assets  can  be  obtained  from  She  Military 
Traffic  Management  Command's  (HTMC)  interchange  fleet.  In  view 
of  tho  short  length  of  trackage  available  for  military  operations, 
and  the  two  assumptions  made  above,  rolling  stock  is  not  con- 
sidered a constraint  in  this  problem  and  la  not  played  in  the 
PORTCAP  model. 

(43  Operating  personnel. 

It  is  further  assumed  that  if  the  rail  system 
remains  operational,  personnel  from  the  Dromar  Ministry  of 
Transportation  will  continue  tv  man  and  operate  the  system. 

(i>)  Vulnerability. 

The  rail  system  of  Dromar  is  subject  to 
severe  disruption  in  time  of  war.  Critical  marshalling  and 
turnaround  areas  such  as  those  located  et  hod  and  Jerusalem 
are  crucial  to  the  effective  and  efficient  operation  of  tho  lino. 
Destruction  of  those  key  marshalling  centers  would  disrupt 
traffic  over  the  entire  system  and  prevent  normal  rail  opera- 
tions. 

b.  planning  Factors  - Rail  Clearance  Operations. 

[I ) General.  Setting  aside  the  problems  of 
avuilable  rolling  stock  end  operating  personnel,  the  plaoner 
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must  concentrate  on  determining  the  tonnage  of  supplies  and 
equipment  tout  can  be  moved  over  a given  division  of  truck  and 
delivered  ut  the  opposite  end.  Capacity  mu3t  be  calculated 
for  .acii  division  or  lino  separately.  In  the  Dromar  scenario, 
two  fa  - tors  are  critical,  first,  tho  planner  must  determine 
n ra-td  engines  nauiirig  capability  over  a given  ai vision  of  track, 
how  much  tonnage  can  be  puiled  behind  an  ongino^  This  figure 
is  known  as  the  net  trailing  load  (NTL).  The  second  factor 
is  train  density  How  many  trains  can  be  movod  botwoon 

origin  anu  destination  . ach  day.  Once  thcao  two  piccos  of  infor- 
. ation  auw  been  calculated  the  not  tcim®b>°  that  con  oo  delivered 
ut  the  end  of  eacn  division  can  bo  calculated.  Finally,  onco 
..he  planner  knows  the  tonnage  for  each  division,  ho  can  ootinate 
* t.  - total  number  of  tons  that  can  bo  dolivarod  at  tho  forward 
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moat  Uiminui  point  or  points  on  the  lino.  This  figure  la 

called  end  do  livery  tonnage  ( HUT)  and  is  the  clearance  capacity 
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of  the  rail  system  in  this  problem. 

For  purposes  of  illustration,  and  to  provide  the  r.^ador 
some  incite  into  PUHTCAP * s rail  clearance  routine  an  example 
of  tne  calculations  for  determining  net  trailing  load  (NTL) 
and  train  density  (TD)  on  the  lino  from  Aahdod  to  Jerusalem 
and  Beersheba  are  provided. 

(2)  Hot  Trailing  Load  (NTL)  - Line  6,  Ashdod  to  j.««i 
He  turning  to  Exhibit  IV-23*  let  U3  assume 
that  the  planner  wishes  to  calculate  rail  clearance  capacity 
from  Ashdod  to  jerusalem  and  Beersheba.  Three  3egaents  of 
track  are  involved; 


Division  Line  Nr 


Ashdod  to  nod  6 
Lod  to  Jerusalem  7 
Lod  to  Boersheba  0 


Calculations  for  each  division  must  be  made  separately.  The 
first  calculation  is  to  deteroiine  the  net  trailing  load  for 
division  6 from  Ashdod  to  Lod.  several  variables  are  involved 
in  calculating  NTL: 

TE  - The  power  of  an  engine  to  move  itself  and  a trailing 
load  from  a stopped  position  is  referred  to  as 
starting  tractivo  effort.  Continuous  tractive  effort 
refers  to  a locomotives  ability  to  keep  itself  and  its 
load  moving  once  underway.'^  For  purposes  of  thi3 
problem  and  the  POHTCAP  model  a 0-4*4"^  diesel 
electric  standard  road  engine  with  a continuous 
tractive  effort  of  31000  pounds  will  bo  used.  The 
engine  weighs  120  BT0N3.71 

DDP  - Drawbar  pull  is  the  pulling  power  of  a locomotive 
sinus  the  effort  required  to  move  it3elf.  Twenty 
pounds  per  ton  of  locomotive  weight  is  subtracted 
from  the  continuous  ti*active  effort  to  dotermine 
DBP.'fS' 


pu/i  i -'  r 


bid’  = TK  - (iing  Wgt  X Planning  factor) 

2iio00  lbs  -•  310U0  lbs  - (120  Stons  X 20  lbs/ ton) 

Tuo  2d600  lb3  figure  represents  tho  maximum  trailing  load, 
an  online  in  tnc  uromar  fleet  can  pull  on  level  track  with  no 
resistance  to  movement,  however,  when  a truin  moves  on  ti‘acks, 
it  encounters  throe  types  of  resistance  which  tends  to  de- 
grade its  pulling  capability.  These  tliree  factors,  rolling 
resistance,  grauo  resistance,  and  curvo  rosistanco  diifer  from 
one  division  of  a not  to  another. 

im  - iiolliiif;  resistance  refers  to  several  factors  such  as 
friction  between  track  and  wheels,  undulati  ;n  of 
track  us  a train  moves  over  it,  air  etc.,  all 
acting  to  hold  back  a trains ' forward  movemont.  Track 
quality  ia  the  primary  factor  on  which  tho  applied 
planning  i/actor  for  rolling  resistance  is  based, 
lixhibit  IV-25  provides  planning  data  for  this  vari- 
ablo.  All  lines  in  Uromar  are  considered  good  to 
fair. 


EXHIBIT  IV-25  7-, 

VALUbd  Pi?  KOLLIKC  haSI STANCE 
Track  hating  lb3  per  ton  of  train 

i&cccptionally  good  5 

Good  to  fair  6 

i-'air  to  poor 7 

Poor ') 

Very  poor 9 

Grt  - Grade  resistance  refers  to  the  gravitational  pull 
on  a truin  as  it  attempts  to  climb  a hill.  The 
value  assigned  to  this  force  for  planning  purposes 
i3  equal  to  20  lbs-.nor  ton  of  train  for  oach  percent 
incroasa  in  grade.*  In  railroad  terminology,  per- 
cent of  grade  roprosont3  tho  numbor  of  vor  tide  7 

foot  increase  for  each  100  foot  of  horizontal  distonco. 
Thu  planner  is  interested  only  in  the  ruling  grado 
on  the  division  of  truck  ho  is  ovaiuating.  By  talcing 
into  account  tho  ruling  grado,  othor  grades  will  havo 
no  impact  on  tho  trniling  loud.  To  dotormino  the 
impact  on  pulling  capacity  of  ohr^h  rosistanco  on 
li.no  6,  Ashdod  to  Lod,  POHTCAP  applies  tho  following 
factors : 


if* 


I>  rCM  C-  7 
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P = 20  lba  per  bon  of  traixi.  Planning  factor. 

ii  = % of  ruling  grace.  doe  exhibit  IV-23,  p.  55 
for  ruling  grade  on  line  6. 

GH  - Calculated  grade  resistance 

GH  = P X R 


CH 


22  lb3/ton  = 20  lba  / ton  X 1.1 


Curve  resistance.  Curves  offer  further  resistance 
to  train  movement.  A locomotive  must  exert  .8  lbs 
of  force  per  ton  of  train,  pen/degree  of  curvature 
to  overcome  curve  resistance.'  For  example.,  on  line 
6,  tno  ruling  curve  is  3*57  degrees.  The  impact 
of  Ort  on  an  engines  trailing  load  is  calculated  below: 


P = .8  lbs/ ton  of  train.  Planning  factor. 

C = Degree  of  curve  on  ruling  curve.  See  Exhibit 

IV-23,p.  55. 

CR  ? Calculated  curve  resistance. 


CR  = P x C 


2.86  lbs/ton  = .8  X 3.57 

W - Weather.  Low  tomperaturea  a;'fect  a locomotives  pul- 
ling power.  The  following  table  identifies  planning 
factors  used  in  P0i:‘"CAP. 


EXHIBIT  IV-26  7- 

WEATHER  EFFECT  UN  LOCOMOTIVE  POWER 1 ‘ 


Temperature 

Loss  in 

Applied 

Range 

Power 

Weather  Kact«x 

•aAbove  32 

0 # 

100# 

16  to  32 

5# 

95# 

o to  15 

10> 

90# 

-1  to  -10 

15# 

85# 

-11  to  -20 

20# 

80# 

» Initially, 
may  ult&r 

rOWTCAP  computoa  basc3 
the  wuathcr  effect. 

on  100#.  Usor 

GTL-  The  gross  trailing  load  of  a train  represents  the 
weight  of  cars  that  are  undor  load  as  well  as  the 
freight  that  is  in  thorn. 

KTL  - hot  trailing  load  is  equal  to  the  GTL  minus  the 

weight  of  the  cars  themselves.  Rather  than  calculat- 
ing each  car  separately,  rail  planners  apply  a .... 
planning  factor  of  $0#  of  the  GTL  to  determine  »TL. 


D>C/}  i-  r 


Uaia;:  lh<‘  valuables  expiuincd  in  the  preceding  paragraphs, 
POnTCAP  dct  .;rm.i  nea  the  not  trailing  load  of  a locomotive  moving 
over  line  6,  A3hdod  to  Lod,  as  follows: 


Gross  trailing  Urawbar  hull  X V/oathcr  Factor 

Load  = noliing  + Oracle  f Curve 

Ueaistance  Uoaistance  Kosistancc 


, _ 2d6uO  lbs  X 1.0 

926.  H -tons  - — rnyr/yzs — z — TToTi 


Let  trailing  = Gross  Trailing  Load  X ,$Q 
Load 


2.66  lba/toi 


463.39  iitona  = 926.77  X .50 

(3)  Train  Density  - iJLno  6,  Asndod  to  Lod. 

Th®  463*39  aton  figure  represents  the  max- 
imum tonnage  that. can  bo  hauled  by  a single  engine  botwoen 
tile  Loginning  and  end  of  lino  6.  Tho  planner  i3  interested 
in  knowing,  not  only  tho  NTL  on  the  lino,  but  ulao  tho  number 
of  trains  each  day  than  can  be  moved.  Called  train  density  (TO), 
thia  figure  is  multiplied  by  KTL  to  detenu  ine  a divisions  total 
clearance  capacity  each  day.  Tho  variublo3  affecting  train  density 
arc  numerous  ana  include  the  length  and  number  of  truck3  on  tho 
main  lino,  thu  number  and  location  of  passing  tracks,  capacity 
of  yarda  and  terminals,  and  tho  amount  of  rolling  3tock,  train 
crews  and  wotivo  power  avaiiablo.  For  the  fUUTCAP  application, 
personnel  to  operate  tho  system  are  provided  by  tho  ministry 
of  transportation  and  roiling  stock  is  considered  udequato  to 
ir.-.oe  train  densities..  To  compute  train  donsity  from  Ashdod 


to  Lod,  tho  fell  owing  planning  factors  aro  utilizod 
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NT  - dumber  o(‘  passing  I rucks  on  the  main  lino. 

i-jdiibit  l V-<J3»  p.  5‘j,  indicates  that  lino  6 
has  oiio  pa:::;  i up,  track  between  Ashdod  und  Lod. 

(Passing  trucks  within  fivo  miles  of  each  olkor  do 
not  onhunco  train  donuity  und  era  ignored).*' 

1 - Constant.  (Talces  into  account  tho  number  of  trains 

that  could  bo  run  if  no  passing  tracks  woro  available.) 

2 - Constant.  Converts  train  density  to  one  diroction. 

3 - Average  apood.  Gpood  i3  a function  of  track  con- 

dition and  the  ruling  grade.  The  most  restrictive 
of  the  two  factors  applies.  Exhibit  IV- 2j2tf  provide  a 
avorago  speed  values  for  Dromar's  rail  net. 

EXHIBIT  IV-261 
AVERAGE  SPEED  VALUES00 
~ DUUHAR  KAIL  MET 


Track  Jond, 


% of  Ruling  Grade 


Avo  Speed 
MPH 


Exceptionally  good 
tfGood  to  fair 
Fair  to  poor 
Poor 


1.0 

1.5  or  loss 

2.5  or  less 
3.0  or  less 


12 

10 

0 

6 


o Utilized  by  PORTCAP  unless  tho  usor  elects  to 
onange  tho  speed  value. 


LD  - Length  of  division  in  miles.  Division  6 is  17  miles. 
Soc  Exhibit  IV-23,  p.  55. 

Pomulu  for  computing  train  density. 


TD 


NT 


♦ 1 
7 


X 


s 


Di.12 

or 

15 


X 2li  x 10 

t£trr 


Now  taut  wo  know  the  number  of  trains  that  can  bo  moved  ovor 
lino  6,  it  is  a aimulo  matter  to  determine  the  amount  of  tonnugo 
tnat  can  bo  dolivored  at  tho  end  of  the  line'  each  day. 

HDT  - Hot  division  tonnage.  This  figure  is  determined 
by  multiplying  the  train  density  obtained  above  ty 
the  net  trailing  load  each  train  la  capable  of 
pulling,  wnich  was  calculate!  on  p.  60. 


HDT  = TD  X NTL 


«cf 


/ Mf  *»  * * 


V 
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Ti»»:  figuro  of  6‘)5t>.U5  will  bo  achieved  if  all 

11*  trains  moving  on  Uu:  line  each  uuy  arc  froight  trains.  if 
other  typc3  of  trains  auch  as  hospital,  maintenance  or  passenger 
traino  aro  used  Nl)T  must  be  reduced  accordingly.  Not  division 
tonnage  (iiuT)  fox*  lines  7 and  ii  aro  computed  in  the  aamo 
manner.  The  resulting  anort  ton  figure  may  be  higher  or  lower 
than  for  line  6«  Xne  tonnage  capability  of  tho  most  restrictive 
division  of  track  in  the  netwox'k  becomes  the  roil  clearance 
capability  of  the  port. 

‘fno  fuUTJAf  modol  is  eapablo  of  manipulating  tho  data 
dements  described  abovo  and  computing  JITL,  TO,  and  NDT 
for  any  division  of  railroad  provided  it  ia  given  tho  input 
in  tho  roquosted  format.  A groat  doal  more  can  be  done  with 
tnia  routine  such  aa  determining  rolling  stock  and  peraonnol 
requirements,  but  lima  orocludus  expanding  the  modol  at  this 
time. 

. j.  Uighway  Ciouranco  dapucity  - ilronmr 

a.  Ucneral  Jhar uc tori s tics  of  Uromar  highway  Network. 

(i)  Tho  highway  notwork  of  Dromor  is  one  of  tho 
most  xugiily  developed  in  Ur:  tliddlo  KuSt.  Accounting  for  the 
movement  of  9v>£  of  all  internal  cargo  movement,  it  covers  approx- 

Q 

imately  2500  olios,  not  including  occupied  territory.  Over 
75>  of  the  roads  aro  bituminous  surfaced  with  the  roiaoindor  of 

g j 

crushes  stone,  gravel  and  dirt.  * Yho  width  of  most  bituminous 
roaua  is  It-dO  ft.  Uurrowor  rouds  prevail  in  hilly  and  mountainous 
areas.  Tna  main  highways  arc  in  good  condition  wlulc  secondary 


roada  nave  been  allowod  to  deteriorate  in  order  to  expand  the 
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system  into  occupied  territory  and  build  bypassos  around  towns 
and  other  obstacles. 

(2)  Tliore  are  approximately  125  bridges  20  ft. 

or  moro  in  longth.  Constructed  of  reinforoed  concrete*  stonomaso 
oi‘cn*  or  uteel-truas  type*  most  bridges  eon  support  heavy  loads 
including  tonics. ^ 

(3)  The  Uromar  civilian  transport  industry  has 

a substantial  capability.  Generally  owned  by  cooperatives*  the 

country  has  more  than  50*000  trucks  and  buses  to  support  the 
ilk 

oconamy.^  Ouring  wartime  thoae  assets  could  be  used  to  meet 
military  requirements.  fOHTCAP,  however*  does  not  uttonpt  to 
utilizo  the so  assets  in  the  problem. 

(it)  Vulnerability.  Because  of  tno  quality  and 
number  of  roads,  the  Drowar  road  net  is  not  particularly  vulner- 
able to  disruption.  However*  seasonal  cl 'static  conditions  such 
as  winter  rains  and  summer  dust  may  present  temporary  obstacles 
to  movomont. 

b.  ttoad  Lines  of  Communication. 

^or  military  purposes  the  main  road  lines  of 
communication  extend  from  principal  sea  and  air  terminals  inland, 
dec  exhibit  IV-2,  p.  17.1,  for  u akotch  map  of  the  road  network 
of  Broaar. 

( 1 } Ashdod  fort  Cioaranco  - Highway. 

Ciouranco  capacity  from  the  port  of  Ashdod 
to  the  oast  is  crucial  to  the  sucCoss  of  the  Uromar  operation. 

-Vi tors  of  tho  scenario  indicate  that  major  Army  support 
installations*  both  GoU  and  DSU,  will  be  located  in  tha  vicinity 
of  Jericho  along  HSH1  • Along  Kbii2  to  the  south,  Beershoba  will 
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contain  major  Air  force  unito  and  installations.  POitTCAP  utilizos 
direct  turouf-hpuk  distribution  from  Ashdcd  to  botr. 

Jcricno  a ad  liuurchcbu.  other  nuuling  inothoda,  such  aa  shuttlo, 
piggyback,  ecu.,  can  oortuinly  bo  buiJ  t into  tins  model,  but 
ti..c  .•reeiuucs  uicir  iuclusioix  at  txxis  time. 

(2)  l-iiat  port  Jlearance  - Highway. 

Although  a substantial  distance  from  tho  AO, 
Elat  is  a suitable  port  for  clearance  with  a road  LOG  along  MHRi; 
to  rkcrshcba  and  Jorusalcm  via  Cedoxn.  In  the  event  txiat  road 
and  i*ail  clearance  capacity  Prom  Ashdod  port  ia  insufficient 
to  meet  tuc  daiiy  resupply  and  buildup  requirements  of  both  the 
Army  and  Air  force,  it  may  be  nocessary  to  open  HHRlp  frem  Elat 
to  Jerusalem* 

( 3 ) Haifa  Port  Clearance  « Highway. 

Current  plans  for  uromar  do  not  require  Haifa 
to  bo  operational  until  airborne  units  aro  dropped  into  tho 
Lake  Tiberias  area  t round  1>+2Q.  The  road  net  from  Haifa  to  the 
east  to  Tiberius  ax'd  Irbid,  via  Hatareth,  naa  a aigxiificant 
clearance  capacity  capable  of  supporting  tho  two  airborne  brigades 
and  link  up  forces.  PQhTCaP  can  -aluate  this  capability, 
c.  noud  Hot  Capability. 

(1)  The  dey  road  seynenta  under  evaluation  in 
PuKTCA?  are  deacribed  in  Exhibit  IV-2Q.  Others  can  bo  added 
ns  required.  A number  of  rb  iiigonce  surveys  aro  conducted 
annually  w.iich  provide  date  on  tho  rated  clearance  capacity  of 
the  rood  nets  in  many  countries  o'  the  world.  Recognising  tho 
..ossibllity  tnat  more  accurate  data  may  bo  available  to  tho 
planner  from  these  sources,  pCRTCA?  wiil  accept  j-rodo  to  mined 


I 
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i until.  in  Uio::ii  casus  where  specific  cluuruncc  data  is  avui  iubic 
tile  (^cj lor al  ,<±aimiiip;  factors  described  below  arc  bypu3scd. 

(2)  hoadnet  Planning  Factors. 

(a)  Maximum  daily  forward  tonnage  is  do- 
•'ndeiU  n wii. tiler  principal  M-iSi's  lie  in  the  rear  area  or  in 
Lae  o .rib.-.  . son c.  bromar  main  Melt's  are  considered  capable  of 
sustaining  CoiL.Z  traffic  density  initially.  Maximum  tonnage  may 
b* ; reduced  dependent  un  road  type,  width,  and  terrain  character- 
istics. .Jim*  factors  such  as  weather  may  also  cuusc  the 
planner  to  reduce  capacity  estimates.  Exhibit  IV- 29  provides 
inforitaLi _n  to  assist  the  planner  in  determining  the  capacity 
of  a road  segment.  Tnc  data  in  tho  exhibit  is  built  into  the 
POiM'CAP  model. 


itirhuay  type 

CoHilZ  Combat 
Zone 


Joncrotc  Ji>  00  (3J|00 

‘ 1 Luminous  *-27000  7300 

gravel  GOVO  3^00 


i 


deductions  Applicable  to  I 

Various 

conditions 

; 

Narrow 

Hilly  w/ 

Hountuinou  ^ 

Jur ves 

i 

252 

302 

(>o2 

252 

30;» 

6o.: 

252 

!|.02 

702  1 

EXHIBIT  IV- 29  a,* 

:.’IdiIWAY  CAPAClTf  PLAIJilii.i:;  UAVA  ** 


daily  Fwd  Tonnage 


«■# 


Maximum  for  main  iloli's  in  Dromar  scenario. 

<;•*  .aieii  two  or  more  reduction  factors  arc  applicable,  apply 
narrow  roadway  factor  first.  To  that  newly  computed 
tonnage,  apply  the  second  limiting  factor  otc. 


(b)  Illustration.  POliTCAP  uses  tho  planning 
factors  in  Exhibit  IV-29  to  determino  the  total  tonnage  that 
souiu  be  moved  over  un  Mob  given  sufficient  motor  transport 
units.  For*  example.  Modi,  Ashdod  to  Jericho,  can  sustain 
.173  d'i'CMs  of  truffle  per  day.  This  figure  wa3  calculated 


• used  >n  tiie  cnuracti. . * sties  of  M3H1  found  in  Exhibit  IV-iJ8  and 
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ino  folio-.int;  formula : 

Ji-'J  - •ja'ily  .-’oi’ward  tonnage.  ( Inhibit  IV-2'J  gi'os  a ’>lan- 
ning  factor  fur  cr.imar  wain  i*UP>* ' as  2VUU U iiTONs 
per  day. ) 

M - wfiurrov;  lioad  iicduction.  2 5/S 
*1  - w.liliy  Terrain  Reduction.  3U^i 

odd  - daily  fort  Clearance  Capacity  IIGR1 

udd  = UFD  X NR  X il 

1^175  d Toils  = 27000  X .75  X .70 

por 
day 

•a  lOft  conaidorod  minimum  width  withsug  applying 
reduction  factor.  HdrU  minimum  width  equals  16ft. 
c.  .exhibit  IV-2B  idontifioa  MGR1  from  Latrun  to 
Jericho  as  hilly  with  sharp  curvos. 

If  tho  iUirt  under  evaluation  was  considered  to  bo  in  a 
vulnerable  area  subject  to  frequent  attack,  the  planner  may  reduce 
capability  co  combat  tone  traffic  of  7j00  SXOIJa  per  day  and  tnen 
apply  tue  rouuction  factors.  fOKfCAP  can  play  any  scenario. 

d*  Capabilities  - Transportation  Truck  Companies. 

(1)  General.  To  deteraino  if  tho  maximum 
eapauility  of  a particular  road  segment  can  bo  used  fully,  an 
evaluation  of  transport  units  available  must  bo  made.  In  tho 
fu.fiMAP  model,  throe  types  of  motor  transport  units  arc  played 

in  clearance  operations.  Others  are  available  and  could  be  added 
if  desired. 

(2)  Lifjit  iruck  do  (TOK  55*1?) 

(a)  hission  Organisation,  This  oompa ny 
..i-ovidws  general  nauling  service  for  terminal  clearance,  and  depot 
operations.  It  is  particularly  suited  for  port  clearance  in  a 

operation  over  uneven  beaches.  TSie  com pen/  is  organi2od 


p £ ft  f T 
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Lrit,o  a e.  . any  iviu.iiiuiftor::,  maintenance  section,  and  throe  truck 

- dti  LOcUIj  • 

(u)  tj«iuipji:ont.  The  company  can  bo  oquippod 
wlih  2‘j  t n or  p ton  trucks.  31:; b;/  tea!:  vehicles  ar;;  assigncci 

, • la'opi  -.he  Uida’  -'n.  in  tiu;  iV-.  TCAf  model  light  true);  com;  nnii.s 


-c  oq.  i ;•  i ;:1  .a.  tii;  p ton  truck. 

(c)  Capabilities.  Gross  planninc  factors 
for  a Transportation  Light  Truck  Company  (5  ton.’  aro  found  below: 


dXiildlT  i V-3c 

Li  l in*  *.  i la1  oO* u’Ai.  i’  ( p ton ) 

uiiOiiij  I'Liijiii  LiiG  r’ACTOUC 


Type  Opera.  Ac  signed  Avail.  SToKs/  ’Tripe/  o'TOUo/ 

/.-.iiiclcs Vei  i i clo  Day Day 


Local  iiaul 

6u 

X 

• VS  X 6 

X 

Ij.  s 1 0130 

oi no 

oO 

X 

.Vi ; x 6 

X 

2 = Sho 

.-.a on  company  n 

•;  •’..silly 

can 

field  VS.*  of  its 

avai 

lanlc  task  vehicles 

each  day  vehicles).  Tho  i>-ton  truck  is  capable  of  hauling 

a minimum  of  6 STOh's  per  load  * n good  road.  JvnGaCcd  in  local 

uauir,  no  more  than  15  mil<;s  one  way  distance,  each  I;  cl:  vehicle 

can  make  J|  trips  or  day,  two  each  shift.  In  line  haul  operations, 

U7 

the  pianni  n;;  factor  is  two  trips  per  day,  onw  each  shift. 

If  distances  and  load  unload  timos  arc  known,  tho  planner  can 
dot-  mine  iioro  precise  planning  capabilities. 

(2)  Transportation  Medium  Truck  Co  (TOii  5i>-ltlil) 

(a)  hi os ion  c:  Organization.  This  company 
sj  recently  been  ruorLuni zud.  it  can  now  bo  confiGurod  to 
iu.ndlo  gcn-ral  cargo,  roofer  cargo,  bulk  potroloum  products,  -ml 
s nt.ain"rs  depending  on  tho  tvpo  oqnlpment  asslgnod.  In  this 
roble.-i  t..c  medium  truck  compuny  will  bo  taskocl  to  move  only  General 
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a Kti'UiJ  1.‘ ■ wi,  -iii.i  contain.. r::.  it,  i::  pnrLicuj.nivly  suited 
for  l'iv  u.u:J  relay  operations  oil  Improved  highways.  Uegardlcss 
ol'  mission  tin;  company  is  organized  with  c com;.uny  headquarters, 
a maintonance  section,  and  throe  t^uclc  platoons • 

(bj  liquip >i.;nt.  Two  equipment  corif  i,  ,ura  ‘one 
j;.U  b.:  ii:,.ed  in  tlic  problem. 

- Conventional.  Unit  i3  equipped  with 
60  5-con  6X6  truck  tractors  and  120  12-ton  cargo  semitrailers. 

- HulLi-purposc.  Unit  is  equipped  with 
oi.'  6X4  commercial  truck  tractors  and  120  25-ton  semitrailers, 
demi trailers  are  capable  of  carrying  two  20*  or  one  l|.U  • van. 

The  6X4  tractor  and  25- ton  semi trailer  aro  under  development, 
at  this  time. 

(c)  Capabilities.  The  medium  truck  company, 
•.aien  equipped  in  the  conventional  manner,  is  capable  of  moving 
2160  d T0i:s  ol*  cargo  per  day  in  short  haul  operations  and  1060 
tiT-Ji.o  in  line  haul  operations,  doc  xixhibit  IV-31  for  calcula- 
tions. Lnucr  development  are  two  now  pieces  of  equipment  for 

the  medium  truck  company  the  6X4  commercial  truck  tractor 

and  the  25-ton  semitrailer.  These  vehicles  v/ill  bo  assigned  to 
a multipurpose  company  cupable  of  handling  both  breakbullc  und 
container  cargo,  hauling  conventional  313  cargo,  the  multipurpose 
companies  capability  jumps  to  4500  ST0113  per  day  in  a short  haul 
opera t Lori  and  c,.'5u  CT’jhc  in  a line  haul  operation.  600  Kxhibit 
l.'-Jj, [ for  calculation.  In  addition  to  ita  role  in  moving  BB 
,*...rgo,  tlie  now  semitrailer  is  capablo  of  moving  vans  up  to  40* 

...  size,  in  a normal  operating  day  of  20  hours,  tho  company  can 
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,0U  '•‘J'  van::  in  ;s  ii.’iuJ  operation. 

' ';U:'-Ur-  r'1’  ^ i^-uiu.  ; u-uo:s  ompany 

";,n  11 " ^.iUiu  Lr.  l-.rj libit  IV-J2. 
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Transportation  ilr.-avy  Truck  -Jo ivany  (TOii  h5""20) 

(a)  .iiaaiun  Organization.  This  company's 
mission  is  to  move  heavy  and  outsized  cquipinont  3uch  aa  tank3  and 
bulldozers  over  the  highway.  It  is  organized  in  the  name 
m.-uar  a;;  t.;o  other  two  truck  companies. 

(b)  liquiamcuu.  Thu  company  eonair.t3  of 

2i\  10- ton  or  larger  truck  tructoi’3  and  24  heavy  equipment  trans- 
porter scmitruilers,  60  ton  capacity. 

(c)  Capabilities.  Under  normal  conditions 

on  improved  highway  the  company  has  tho  following  capability. 

KXHIBIT  IV- 3 3 
lliaAVy  TRUCK  CO-U'Airr  ‘ 

gross  rLA.diiiio  factors 

Ty.jo  Opera.  Assigned  Avail.  STOlla/  Trips/  STONs/ 

________  Vohiclca  Vehicle  Day Day 


Local  haul 

24 

X 

*75> 

X 

40 

X 

4 

= 2000 

Lino  Haul 

24 

X 

.75 

X 

40 

X 

2 

= 1440 

o.  Hotoi  Transport  Operations, 

(1)  General.  Tho  gro33  planning  factora  for 
..ruck  units  presented  in  the  preceding  paragraphs  can  be  used  to 
dotcrni.no  clearance  capacity,  ilowovor,  wlion  di3tancos  from  porta 
to  inland  points,  3pood3,  und  other  factors  noedod  to  determine 
turnaround  timo  arc  known,  a much  moro  accurate  prediction  of 
tho  number  und  typo  units  roquirod  to  support  an  operation  can 
be  made. 

(2.)  Computing  furnmound  TimcrDrcakbulk  Cargo, 
ij  compute  turnaround  time  along  a route  from  port  to  supply 
..  ..ins  requiros  tho  use  of  3evoral  variables.  To  compute  TT 
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from  Ashdod  to  Joricho, a distance  of  65  milca,  tiio  following 
' nfornatlon  I a required : 

DIS  - unc  v/av  distance  from  Ashdod  to  Joricho  (Sea  Exhibit 

IV-2U,‘p.  65.) 

i 

2 - Constant  to  convert  to  round  trip  distance. 

,,  - i;a„c  of  marca.  »7i i c figure  includes  short  periods 

for  rest  ;-.nu  tv-fueling.  HiH  Is  the  speed  factor 
on  Drama r LSd's  in  the  fulilJAl*  model.  User  con 
ei.angc  tiiis  figure  as  required,  Tno  planner  must 
consider  road  condition,  terrain,  woathor  and  onemy 
interdiction  in  determining  a rate  of  march. 

D - Dolays.  Time  conr.ui.iod  in  load;  ng,  unloading  and/or 
relay  operations  (when  used),  planning  factors  for 
loan  and  unload  tinea  for  this  operation  uro  as  follows: 

Straight  trucks  - 2.5  hours 

Semitrailers  - 2.5  hour 3 (distance  i3  too  short 

for  relay  operations) 

Semitrailers  carrying  containers  - 1*5  hours 

‘.turnaround  ti.  o for  a single  vehicle  from  origin  to 
destination  at  return. 

TT  = DIS  X 2 


TT  - 


H 


D 


9 Hours  = 


x 


2.5 


CO 


(j)  Computing  Tru  It  Co's  HeijuircdrOroakbulk  Cargo. 
Assuming  a requirement  to  move  5000  STOds  of  bre  alt  bulk  cargo  per 
day  from  Asndod  to  Joricho,  how  ma  r units  would  bo  required, 
il^re  arc  the  calculations. 

uFD  - Daily  Forward  Tonnago.  (Determined  for  tills  exanplo 
to  bo  5'UOO  STONs  per  day.  This  figure  will  normally 
bo  related  to  tho  discharge  capacity  of  the  port  being 
cleared. ) 

\ i'  - 'nvii.tround  Tine.  (Computed  in  the  preceding  para, 
as  9 hours) 

tS  - Tans  m-r  vehicle,  tied  Truck  Co  - 12  STUtls  per  o<*-»  , 

Li glit  Truck  Co  - 6 STOHa  per  truck. 

TA  - •..i.cks  available  per  Co.  flmming  factor  is  75. •* 
or  .';5  vehicles. 


? 


pftflrf 


U - ii'jurs  in  operating  day,  Planning  factor  is  29  hours. 
CO*s  - Companies  required  to  move  3'00u  ST01J3  of  cargo  per  duy, 

93 

JO*  a = iVT  X TT 

“TO  X 5K  3T“  H 

(a)  Using  only  Light  Truck  Go's. 


6. 53  3 bOOOSTONs  X 9 hrs 

CO's  6 Tona/Voh  " X 43  X 20 

o-  xiach  Company  can  move  600,24  STONs/day 

(b)  Us inf;  only  conventional  Medium  Truck  Co's. 


4.  IV  = 3000  STOKs  X 9 hi-3 

12  tons/Voh  X 45  X 20 

w Kach  Company  can  move  1199  STOMs/day 
The  plann.r  dan  now  select  a combination  of  units  to  porform 
the  cl  arunco  mission  for  broakbuik  cargo, 

(4)  Computing  Turnaround  Time  * Container  Cargo, 
‘iho  sumo  calculations  ore  required  to  dotormino  the  number  of 
multipurpose  Medium  Truck  Companies  required  to  move  contuinors 
from  tho  port,  however,  delay  time  for  loading  and  unloading 
containers  is  rouucod  from  2,3'  to  1.3  hours  and  unit  requirements 
arc  calculated  on  the  basis  of  numoor  of  containers  to  bo  moved 
rathor  thar  ITOho.  Lot's  assume  that  to  clear  tho  port  a minimum 
of  7^0  20*  containers  must  bo  movod  out  of  tho  port  each  day. 

To  compute  the  number  of  CO 'a  required  cen  bo  dono  as  follows: 


TT  = PIC  X 2 
H 

0 m*a  a u 3 X 2 
20 


♦ D 


♦ 1.5 


1 


p/O^T 


{ j i Jom;,uting  Truck  Co' a Required  - Container  cargo, 


Daily  Containers 
Forward 

Contains ra/Semi 


X TT 


7u0  X 
2 X 


0 lira 

& X <?U 


A toeui  ;.:,7  compuni-s  cun  clear  YdO  20*  containers 
from  tho  port  of  Ashdod  to  Jericho  daily.  Deponding  on  the  typo 
of  cargo, ammo  or  general  cargo,  7^0  containers  amounts  to  10,1 24.0 
to  li>oUC  oVO-c  per  day.  Added  to  the  poQU  CVCi.'s  of  breukbulk 
cargo,  a total  of  between  Ijj,  11)0  and  20600  d'i'Oi.'a  can  be  cleared 
by  highway  IT  the  unita  roque3ted  aro  provided.  To  determine 
total  clearance  capacity,  tho  plannor  juua t add  hia  rail 
clearance  capacity  to  hi 3 highway  cloaranco  capacity. 

D.  iurougiput  Japucity. 

1.  Tnc  final  step  performed  by  POtdTJAP  i3  to  examine  the 
tonnage  cutueiiy  of  the  throe  componcnta  roccption,  discharge, 
and  clearance  capacity,  find  (ho  moat  restrictive  cioMcnt  and 
designate  it  aa  tuu  throughput  capacity  of  the  port  complex. 

m addition,  i'uh.'wAl*  will  dovolop  u troop  Hat  of  tho  number  and 
tjpo  rtqilreti  to  achieve  the  throughput  capacity  tonnage  daily. 

2.  if.  running  a number  of  separate  i tore  lions  of  TUnTJAi’, 
t.v.  planner  can  oaiunoo  hia  roquiremont3  aguinat  veasola, 
facilities,  li. miaul  units,  and  truck  units  until  iio  uehievos 

a utp>i .*<i uc wUi*y  i ,k  uO  muo L the  supported  forceps  requirements. 


(■ 

< 


-i.'.CTi  eN  /:  GiiPAGilT  GiJTIi  Al'Ott  MODEL  (POK*.  A>*) 

'i’o  be  completed  separately  for  elect*  e credit  in 
Jourso  66u0 
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j UTI-.u  Vi : Cu!:.;i.  JIOU 

napiu  tecanoiogical  changes  in  tho  U.ii.  maritime  industry 
auu  our  failure  in  past  conflicts  to  adequately  deal  with  tho 
problems  of  throughput  capacity  prompted  tho  initiation  of  this 
rcsouroa  project.  ln<;  paper  comes  to  ri.;S  with  the;  complex.  . ct 
of  factors  Inc  . lumior  must  consider  in  determining  the 
capability  of  a port  complex  to  support  a militai’y  operation, 
gather  than  ignoring  recent  shifts  in  cargo  handling;  methods 
and  teciuuques,  this  paper  recognizes  and  duals  with  them, 
dune  of  tue  datu  is  admitcdly  speculative  and  requires  further 
tostixig  and  refinement,  but  it  ia  tho  best  wo  have  today. 

To  further  assist  the  planner,  the  fort  Capacity  Estimator 
( fihv'i'CAf ) modol  iias  been  partially  developed,  .ihen  uaod  in 
conj  nction  v/ith  this  paper,  it  should  considerably  rcduco  th3 
time  and  offoi-t  required  to  ostimato  tho  throughput  ctpacity  of 
a port  complex.  In  audition,  PQKTCAF  provides  a troop  list 
required  to  conduct  the  reception,  discharge)  and  clearance  op ora t lor 

Lnfortuneutcij , tho  magnitude  of  tho  project  prevented  it3 

being  completed  wituin  a singlo  acodcmic  yoar.  This  pupor 

and  I’OhTOAf  require  considerable  review  and  revision  before 

they  can  be  mudo  uvuilublo  for  geuoral  use.  dorao  of  tno  areas 

requiring  work  are  as  follows: 

{1}  hcfino.nont  of  planning  fuctors. 

PeV'l jpment  of  eho  clearance  and  throughput 
routines  for  tho  IV'uTCAr  model 

(j)  Uocuiaentuei on  of  tho  TOhTCAP  program  and 
development  of  u usor«s  manual. 

u^v/ever,  ucapito  its  woaknosaos,  this  paper  and  fUhTCA? 

;J<-arly  . st.sbi  ishos  a framework  from  which  adjustment,  revisions, 

; ncl  »*-;fii:vi"ents»  e.-m  be  muoo  to  provide  atrutogic  planners  u luh 


1 
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wiii eh  can  materially  aaaist  them  in  tho  planning  process. 

The  writer  plana  to  continue  working  on  the  puper  and 
tho  model,  it  is  iiopou  that  sovoral  atudonts  in  tho  noxt 
claas  having  nu  interest  in  this  subject  area  will  carry  on 
with  tne  ueVelopwcnt  of  i'Oiv'i'vJA*'. 
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YOU  OPE  ABOUT  TC  *rr  EPOCT  WITH  THE  PQPT  CAPACITY  ESTIMATOR 

•PQPTCAP>  'GU'E,.  . 1 '•'ILL  ASSIST  YOU  IN  CALCULATING  THE 

THROUGHPUT  i.  »POi:;TY  OP  A TERMINAL  COMPLEX.  THROUGHPUT 

I*  MADE  UP  01  iH^EE  COMPONENTS*  RECEPTION*  DISCHARGE*  AND 

CLEARANCE  CAPACITY.  IF  YOU  ARE  UNFAMILIAR  WITH  THESE 

term:  answer  ye:  to  the  next  puestiqnamd  a brief 

IlE  SCRIPT  I .:N  OF  THE  1 7'  MEANING  WILL  EE  PROVIDED. 

DO  YOU  UI'K  TO  ' CAVE  THROUGHPUT  CAPACITY  DEFINED? 

; <£> 

TERMINAL  RECEPTION  CAPACITY  - TPC  IS  DAZED  ON  THE  MUMPER 
OF  DC  B R lVArr  VESSEL'S  THAT  C AN  BE  MOVED  INTO  A HARBOR 
OP  COASTAL  AREA  AND  ACCOMODATED  FOP  DISCHARGE  IN  THE 
RQPT  COMPLEX.  THE  PHYSICAL  FACILITIES  HEXES SAPY  TO 
hCC  MODA.E  SHIPS  ARF  WHARF  SPACE  FOR  DEEP  DRAFT 
uhAkF  SPACE  FQP  LIGHiEPS*  ANCHORAGES*  BEACHES » ETC. 
TRC  IS  EXPRESSED  IN  TERMS  OF  STQN$  PER  DAY. 

TERN INAL  DISCHARGE  CAPACITY  - PHYSICAL  FACILITIES  AND 
VESSEL:  ALONE  WILL  NOT  INSURE  the  ARRIVAL  of  C argo 
IN  TMF  AREA  OF  OPUS*  IF  THERE  APE  INSUFFICIENT  UNITS 
AND  EQUIPMENT  AVAILABLE  FOR  DISCHARGE  OPERATIONS. 
TERMINAL  DISCHARGE  CAPACITY  IS  EXPRESSED  AS  THE 
NUMBER  OF  STONS  REP  DAY  THAT  TERMINAL  UNITS  AND 
LIGHTERAGE  UNITS  CAN  ACTUALLY  DISCHARGE  FPOM  SHIPS 
IN  POSITION  AT  THE  POPT  COMPLEX. 

TEPMINAL  CLEARANCE  CAPACITY  - THIS  FIGURE  REPRESENTS  THE 
number  of  :t on:  per  DAY  THAT  can  be  moved  through 
and  out  OF  the  PORT  COHRL-.X.  IT  IS  A FUNCTION  OF  THE 
CAPABILITY  OF  THE  TRANfPf:.  ’ IC  MET*  BOTH  PAR  AND 
HIGHWAY.  ADJACENT  TO  THE  POF t AND  OF  THE  TRANSPORT 
UNITS  AVAILABLE  TC  USE  THE  NETWORK. 

THROUGHPUT  CAPACITY  - THE  FINAL  OBJECTIVE  OF  PORTCAP  IS 
TO  ARRIVE  AT  THE  THROUGHPUT  CAPACITY  QF  THE  PORT 
COMPLEX.  TH l ? FIGURE  IS  OBTAINED  BY  COHPARtMG  THE 

values  op  reception*  DISCHARGE*  a;id  clearance  cap- 
acity. THE  MOST  RESTRICTIVE  TONNAGE  FIGURE  IN  3 TONS 
PFR  DAY  BECOMES  THROUGHPUT  CAPACITY. 


otji'.E  pp.ivi DEi'  septhim  rn'-tjf-MHrhir«  conisefmihg  ves sei :•  phv- 
ricpit.  fhcilities  ht  the  popt*  hud  ihe  :popt»=»t i or<  net 

HDJHCEMT  TD  THE  FT1PT . POPTCHP  Mil  L CHLCULHTE  THROUGHPUT 
iHPHCirv.  THE  i.i  I EP  CHH  HLTEP  THE  I MPUTT  TO  TE  IT  VHP  1 O'J  S 
i.  UNF  IgUFHTIOMS  DP  VESSELS*  FHC  I L I T I tS ; . HHD  UNITS  IN  (JP[i£P 
TU  h<;  H I EVE  SHTI  IFhi;  iopv  throughput  RESULT?.  if  SEVEPHl 
htfempt*  rn  shtisfy  tummhge  fenuifememts  fhil*  the  CON- 
STRUCTION OF  HDDITIOMHL  FHCILITIES  IM  ThE  THEHTEP  DP  fHF 
hDMTIQM  DF  UNITS  MHV  EE  THE  ONLY  SOLUTION. 

BEFORE  BEGINNING  HH  HNHLVSIS  DF  RECEPTION  CHFHCITY  IT  I' 
ESSt'NTIHL  THHT  YOU  HHVE  HVHILHELE  CEPTHIN  INFOFMHTION 
CEGHPD{ MG  THF  .'HIP:  THHT  you  CHM  USE  HMD  the  PHYSICAL  'H |J- 
ILITIES  OF  FORTS  YOU  PLHN  TQ  P„HV  IM  THE  PROBLEM. 

IF  YOU  HHVE  HOT  VIED  THE  MODEL  BEFORE*  HfO.iEP  YE  * TD  THE 

mf::t  one- non  hmd  you  mill  be  ppdvided  h list  of  the  i-hth 
peouifememt:  fop  poptcpp. 


I'D  YOU  I.IHMT  TO  HHVE 
rjat^POPTCHP. 

<s> 


li  LIST  OF  DHTH  REQUIREMENTS 


_ SHIP  DHTH 

you  MUTT  I MOM  the  MVNf'EF  HMD  TYPE  SHIPS  HVHILHBLE  HT  EFm'H 
PQPT  HFE  HVHILHBLE  FOP  USE. 


POPT  DHTH 

• OU  iHQULD  HHVE  H > ETC H OF  E P'S M POPT  COMPLEX  VO"  PLUM  TQ 
USE.  THE  FQLLUMWG  DHTH  MILL  EE  REQUESTED  IM  THE  EXEC"- 
TIOM  OF  POPTCHP. 

t.  HOU  HHNY  EPEH*  EULI  DEPTHS  HPE  HVHILHBLE. 
c.  HOM  MHMY  L I GHTFPHGE  MHHPVE;  HPE  HVHILHELE* 

$.  HOM  MWIY  COHTpfNEP  DEPTH'S  HFE  HVHILHBLE*  THE 

f SEP  OF  iJHMTPY  CPHHE;  HVHILHBLE  HT  EHi'H  DEPTH 
MILL  HL  SO  EE  REQUIRED. 

• *H  DEPTH  IS  CONSIDERED  TO  EE  H CONTINUOUS 
length  qp  uhhpp  space  running  im  h single 
direc  r ion.  fop  evhmfle  the  efr thing  ;phce 

OH  Tmjj  ;if»FS  OF  H F IfHJEP  PIEP  MOULD  REPRESENT 
T"0  DIFFERENT  DEPTHS. 

4.  THE  t FM«jTH*  UIDTM  HMD  DEPTH  OF  MHTEP  HT  EHCM 

DEPTH. 

5.  THE  MijNEEP  OF  HMCWOPHSe:  HVHILHELE  WITHIN  THE 

HHJM  PORT  COMPLEX. 


LOGISTIC  ; OV£P  THE  I HOPE  «LQU*  DHTH. 

I.  MOM  MHMY  BEhCMES  HPE  HVHILHELE  IM  THE  VICINITY 
OF  THE  PQPT? 

KJu  lOMG  IS  EHCH  eehch? 


LET  US  PROCEED  with  POPTCHP  E'.ECUT  TOM. 
M«HY  FORTS  WILL  EE  USED  IM  THIS  PPOBLEH? 


V^h:mpod^ 


MHME  DF 


PCPT  NUMBER 


1 


FOP  THE  REST  OF  THE  RROi  LEM,  THE  PORTS 
WILL  BE  ASSIGNED  NUMBERS  AS  INDICATED 


PORT  NAME 


PORT  NUMBER 


HlHllQO  1 

IN  A MOMENT  YOU  MILL  BE  ASKED  FOR  INFORMATION 
ON  1 HE  HIM  OF  VESSEL:  AVAILABLE  FOP  DISCHARGE 
AT  ASWDOD 

BEFORE  AS!  IMi~  FOR  THAT  DATA*  BO  YOU  WANT  A BRIEF 
BE SCRIPT  I ON  OF  THE  TYPE  VESSELS  AVAILABLE 
IN  THE  PQPTC HP  MODEL 

SL  7 - LARGEST  AND  FASTEST  MOMS  ELF-  vij  t t A r N I Ml? 
CONTAINEPSHIP  IN  »J. MERCHANT  NARINE  FLEET 
CAPPIES  MOPE  THAN  I MOO  35'  AND  40'  VANS. 

CAPABLE  OF  SPEEDS  TO  33  KNOTS. 

SL  IS  - LARi'E  NON  SELF— SUS  TA  INIMG  CONTAINEPSHIP. 
CAPPIE*  MOPE  THAN  7*0  35'  AMD  40’  CONTAINERS. 
CAPABLE  OF  SPEEDS  TO  23  KNOTS. 

C5  C*  - S TAMDAPD  SIZE  CONTAINEPSHIP.  CAPPIES 
EQUIVALENT  OF  l 00  0 SO'  VANS  AT  SPEEDS  OF  £0  KNOTS 

LASH  i*  Z*  3*  - LAPSE  VESSELS  WHICH  UTILIZE 
BARGES  TO  ACT  A:  HOLDS.  BARGES  APE  PLACED  IN 
THE  UrtTEP  WITH  SHIP  * GEAR  AND  APE  TOWED  TO 
INDIVIDUAL  LIGHTER  BERTHS  FOP  DISCHARGE.  LASH 
SHIPS  CAM  BE  CONVERTED  TO  CQNTAINEPSHIPS  IN 
l£  HO UPS. 

LASH  | - CONFIGURED  TO  CARRY  $9  fcAPGES  AT  SPEEDS 

of  zz  mar:. 

LASH  £ - CONFIGURED  to  CARRY  5"  BARGES  AND  550 
£>)  EQUIVALENT  CONTAINERS  AT  SPEEDS  OF  ZZ  KNOTS. 
Lh.'M  ? - CONFIGURED  to  CARRY  14-3  >0'  E1"1"  I VALENT 
CONTAINERS  AT  speeds  OF  ZZ* knots,  vessels  IN 
THIS  MODE  APE  CONSIDERED  CONTAINEPSHIPS . 

C 3 'C 4 - LARGE  SUSTAINING  BREAK  BULK  VESSEl  CAPABLE 
OF  CARRYING  IZOOO  SHIMS  OF  CARGO  AT  SPEEDS  OF 
ZO  KNOTS. 


Cl  - rN*Ll  BREAK  BULK  VESSELS  IN  «SC  NUCLEUS  FLEET, 
CARRIES  ABOUT  5000  3 TONS  OF  CARGO  AT  SPEEDS  OF 
l.O  K MOTS. 


FOPO  - VE : EL : USED  TO  TRAM "PUP  T ALL  TYPES  OF  COMBAT 
VEHICLES  TO  AO.  «AN  ALSO  CAPRY  CONTAINERS  ON 
CHASSIS.  PhP I y DISCHARGE  PATE  OF  | 00*  STQM:  PEP 
HOUR.  A”EPAiV£  CARRYING  CAPACITY  OF  1 OuOO  3 TONS  AT 
SPEEDS  OF  OVER  30  KNOTS. 


CZ  VCZ  - STANDARD  BREAK  BUL*  VESSELS  Oc  VICTORY  CLASS 
CARRIES  OvEP  I 0009  S TONS  OF  CARGO  AT  SrEE/S  OF 

15  mnrr.  \ ^ 


i 


YOU  MILL  now  PE  Alt’ ED  FC/P  INFOPMAT  JON  COHCEPNINii 

avhi ladle  and  al  o about  the  popt  of  a:hi-ud 


y 


THI  I INPUT  MILL  PEuUIPE  TO  TYPE  IN  THE  NUMPEP  OF 

;mip:  to  be  u:ed  at  thi;  popt  by  type,  when  you  :ee 

the  OUE : T IHft  MAPI  TYPE  IN  THE  QUANTITY  OF  THE 

.‘hip:  Ifl  THE  OPDEP  IHOMM  BELOW. 


:lt  O 
:*-i*  -Q 
<T) 

la:h  3 >0 
la:h  i •(}) 
la:h  i 

C3  C4  0 

Cl  * 0 
-POPO  • 0 


c^vcs  • (.?? 


}. 

ii 


HHi.1  MANY  BPEAPBUU  DEPTH : AT  A:hDOD 

<D 

IMRT  LENGTH.  WIDTH  ?.  DcPTH  OF  DEPTH  1 


IMf  LLL  LEUCTH 
f’SrtOi  rtii  • M 


HUM  MANY  L R'AlEFMiiE  UHAPVE  S AT  A;MDQD 


IHFnf  riMwfH  WIDTH  ?.  DEPTH  OF  IXAPF  1 

o ti . 

HfJM  MANY  CONTAINED  DEPTHS  AT  ASHDOB 

CP 

INPUT  i FU.'.rh.  WIDTH  i DEPTH  OF  DEPTH  1 

■>«*. in) . »> 

APt  r Mr  PE  UNI  IttlTED  AltCNCFACE?  AVAILABLE  AT  a;hI*CD 
pOLL  TO  .'.‘PFOPT  L K*H rfc'P  DEPTH:. 


»H!U  MANY  anOhQF'AOE:  APE  AVAILABLE. 

Ilf  th:. 

o 

1*3  YOU  have  TEH.  Hfc : AVAILABLE  WHICH  AP£  SUITABLE 
RV  I OT  : OPEPAr  IUNS  - 

CD 


* " Jt 


s $ 


\ 


nni.1  lu»&  i;  beach  i in  miles? 

o 

the  lot*  rirn  cam  hamiile  apppo>:  it  :hip: 
thi:  fpoupmm  only  allow:  the  u:e  of 

LAIH  l.  C5  <»  OP  C£'VC2  1H1P5  IM  LOT;  HOPE 

:hip:  available  fop  lot:  operation 


Lh'h  1 C.?  VC£ 

1 1 *4 

TOTAL = i* 


k?-^1  want  ro  u:o  container  :hip:  in  lot;  opn? 

pc  •.oil  want  to  :pecify  the  :hjp:  to  ie  u:ed  in  the  lot; 

OPERATION.  IF  YOU  I'Q  HOT.  II  CHIP!  URL  EE 

POTITIONEP  FOP  t«I  rCHAPSE  WHICH  i:  the  maximum  number  that 
chmte  accomodated  at  the  lot;  :ite. 

<D 

'PENEHEEP.  ONLY  CERTAIN  ;HIPC  CAN  EE  u:ED  IN 

lot:  hope 


INPUT  HP  OF  CVC©  :hip:  YOU  want 

:0 

INPUT  MP  OF  LAIN  1 :mJP:  \tiu  WANT 

:<D 

input  nr  of  c^vc^  ;mip:  you  want 

Q 


;mip 

TYPE 

BERTH  TYPE 

i 

:l7 

CONTAINER 

c 

C2-  C4 

E>£m*  f UL» 

5 

C* 

BREA>  BULK 

4 

POPQ 

breae  bulk 

5 

BPEAFBULP 

•? 

L2 

t TP  AUCHCP 

* 

Lc 

LTP  ANCHOR 

$ 

Lt 

ltr  a/jckgp 

C5C* 

lot:  at«:hgr 

1 <» 

LI 

lot;  anchor 

\ I 


LOT"  ANCHOR 


tni;  f-ijf-T  i.unFLf:  h«mi»lE  hr*r  mwu‘ 


I-  MfMCl  '..ILL  If  M I 'I  HhF '.•£  I'  :TF1«.  TV.  If*  Tht  LOT. 

£*-►-» r i ur*  iMfi»r  t 

IF  hMMH  uilL  It  i'I  I‘. hhF»S£I>  ITPKTLV  IN  THE  PCPT 
DP£Fh.riOf«  INPI'T  ,: 

IF  mMK]  mUL  ft  T* I I>" M«P '*(■  [•  IN  If)TH  THE  LOT;  CjPEPh- 
TiriN  hNI*  THE  PUPT  DFFFHTUJN  INPUT  3 

<D 

H’’"  MiiMV  I'HlIIrV  CPHNt:  Hf  HI 

0 

r-'t  nf:  r tmi  EnrsiF:  pE'-nIpe  uiu  to  t i t i nhte  the 
F£F>  ENT  OF  ONThINFF;  HFPIVIN.«  nT  Tm£  fgpt  COMPLEX 
THhT  UILL  IE  i"  HNU  THF  U"MTEP  TmmT  w ,.l  fE  . 

FGF  £'■  mmF l F • IF  H.L  • QH'hINFP.'  £MTfc>ir»u  ThE  PO?V  "ILL 
IF.  .»  • CnlfeP  J.m.  IF  j"\  URL  1 1 »'•  nlil‘  THE 
FEMmINI'EF  4»  • ENfEP  • •••c.  HT  Hit.  FHT£.  THE  TuO 
NUMiEPI  ENTEPED  MU I T TOTmL  l. 

iiwnr  \ OF  •IQNTHINEP:  tElNU  NHM*LEl>  WILL  fE  cl'*3 
uH.tr  "III  ie  40  3 


£*h I L V FE‘.tPT.  *;mP 


T VSE  *.  hF  •»(  > 

i •<>; 


r* 

t >> 


. c »• 

‘ » Hit 


r:tt««5.  I«h:l.  Ft/fP  ? IIP*  • MPnCir.  M HNtJt 

<*FII  > HF«*£)  ffTK. 


1 ..VI:. 


I ? 


# 


me  pecfpmdm  pcjutimf  r now  complete.  if  vgu  hhve  mot 
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